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I. REAL PARTY IN INTEREST 

The real party of interest in the present appeal is Pioneer Hi-Bred International, 
Inc. Pioneer Hi -Bred International, Inc. is a wholly owned subsidiary of DuPont. 

II. RELATED APPEALS AND INTERFERENCES 

An Appeal has been filed in U.S. Patent Application No. 10/742,319, U.S. Patent 
Application No. 10/767,566, U.S. Patent No. 10/753,119 and U.S. Patent No. 10/752,884 
(1335) on behalf of Pioneer Hi-Bred International, Inc. 

Many of the issues present in this case have already been before The Board of 
Patent Appeals & Interferences in the cases of Ex parte William D. Griffith, Appeal No. 
2004-1968; Ex parte Frances L. Garing, Appeal No. 2004-2343; . and Ex parte Thomas B. 
Carlson, Appeal No. 2004-2317. Therein, The Board determined that claims 
substantially similar to the claims at issue in the present appeal met the requirements of 
35 U.S.C. § 1 12 and were allowable. These cases are accordingly relevant to the Board's 
decision in this appeal. 

III. STATUS OF CLAIMS 

Claims 1-10 were originally submitted January 29, 2004. In an Amendment dated 
July 13, 2005, Appellant amended claim 2. In a Supplemental Amendment dated August 
4, 2005, Appellant added claims 1 1-30. In an Amendment After Final dated December 
19, 2005, Appellant amended claims 7, 9, and 19-22. An Advisory Action was issued on 
February 2, 2006 entering Appellant's amendments. This is an appeal of the Final 
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Rejection dated October 21, 2005, finally rejecting claims 1-30. The claims here 
appealed are claims 1-30. 



IV. STATUS OF AMENDMENTS 

An Amendment was filed on July 13, 2005. A Supplemental Amendment was 
filed on August 4, 2005. An Amendment After Final was filed on December 19, 2005. 

V. SUMMARY OF CLAIMED SUBJECT MATTER 

The present invention relates to maize seed, plants and plant parts which are 
produced by crossing inbred maize line PH6WG with another, different maize plant. 
(See Specification, Table 3, Specification p. 40, and Tables 4A-4C, Specification pp. 40- 
45). The invention also relates to a maize plant having all the morphological and 
physiological traits of PH6WG, wherein seed of PH6WG was deposited with the ATCC. 
(See Specification, p. 46, 11. 2-29). The invention further relates to a method of producing 
a maize plant in a maize plant breeding program which is the result of using the PH6WG 
line as a source of breeding material. (See Specification, p. 3, 11. 19-30). The invention 
further relates to a single gene conversion of PH6WG produced through backcrossing. 
(See Specification, p. 21, 11. 16-34; p 28, 1. 9 - p. 32, 1. 19). Material relevant to the 
appealed claims is described throughout the Specification. 
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VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 



A. Claim 1 1 stands rejected under 35 U.S.C. § 101 as claiming the same 
invention as that of claims 2 and 1 1 of prior U.S. Patent No. 6,723,903. 

B. Claims 25-30 stand rejected under 35 U.S.C. § 1 12, Second Paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which Applicants regards as the invention. 

C. Claims 1-30 stand rejected under 35 U.S.C. § 112, First Paragraph, as 
containing subject matter which was not described in the Specification in such a 
way as to reasonably convey to one skilled in the art that the inventor had 
possession of the claimed invention at the time the application was filed. Claim 
1 1 stands rejected as new matter in the context of written description, and claims 
12-30 are rejected as new matter on the basis that they depend from claim 1 1 . 

D. Claims 1-10, 13-16 and 18-29 stand rejected under 35 U.S.C. § 112, First 
Paragraph, as containing subject matter which was not described in the 
Specification in such a way as to enable one skilled in the art to which it pertains, 
or with which it is most nearly connected, to make and/or use the invention. 

E. The claims do not stand or fall together. The patentability of the claims will 
be argued separately. 
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VII. ARGUMENT 

A. The Examiner's Rejection of Claim 11 Under 35 U.S.C. § 101 is Improper 

The Examiner states "[c]laim 1 1 is rejected under 35 U.S.C. § 101 as claiming the 
same invention as that of claims 2 and 1 1 of prior U.S. Patent No. 6,723,903." (See 
October 21, 2005 Office Action, pp. 2-3). 

The Examinees rejection is improper. In order for multiple claims to claim the 
"same invention", they must claim identical subject matter. See Studiengesellschaft 
Kohle mbHv. Northern Petrochemical Companty, 784 F.2d 351, 356, 228 U.S.P.Q. 837 
(Fed. Cir. 1986) (citing In re Vogel, 422 F.2d 438, 441, 164 U.S.P.Q. 619, 621-22 (Cust. 
& Pat. App. 1970) (stating "the invention defined by a claim ... is not the same as that 
defined by a [second] claim . . . because the former is broader than the latter"). 

Claim 1 1 is not identical in scope to and does not claim the same invention of 
claims 2 and 1 1 of the parent case, U.S. Patent No. 6,723,903. Claim 1 1 of the instant 
application claims "[a] maize plant having all the physiological and morphological 
characteristics of inbred line PH6WG, wherein a sample of the seed of inbred line 
PH6WG was deposited under ATCC Accession Number PTA-4530" (emphasis added). 
In contrast, claim 2 of U.S. Patent No. 6,723,903 is directed to a maize plant grown from 
the seed of PH6WG (claim 2 reads "[a] maize plant, or a part thereof, produced by 
growing the seed of claim 1"). Claim 1 1 of the '903 patent depends from claim 2 and 
claims "[a] method of producing an herbicide resistant maize plant comprising 
transforming the maize plant of claim 2 with a transgene that confers herbicide 
resistance". 
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As the claim language makes clear, claim 1 1 of the instant application is of 
different scope than claims 2 and 1 1 of the '903 patent. A plant of claim 1 1 of the instant 
application, i.e. a plant with all of the same physiological and morphological 
characteristics as maize inbred line PH6WG, can be created without the direct use of seed 
of inbred line PH6WG. For example, a plant with all of the same physiological and 
morphological characteristics as maize inbred line PH6WG can be obtained from plant 
tissue or regenerable cells of maize inbred line PH6WG, as described in more detail in 
Section VII.C.2.b. infra. Similarly, a plant with all of the same physiological and 
morphological characteristics as maize inbred line PH6WG can be obtained by applying 
double haploid technology to Fl hybrids made with PH6 WG as a parent and selecting 
inbreds with the same genotype and/or physiological and morphological characteristics as 
PH6WG. See World Wide Web at uni-hohenheim.de/%7Eipspwww/350b/indexe.html 
#Project3 (Exhibit 1), as well as U.S. Patent No. 5,770,788 to Jia (teaching that the use of 
double haploid technology provides for the creation of inbred plant lines) and U.S. Patent 
No. 6,200,808 to Simmonds et al (teaching the usefulness of double haploid plants). As 
noted on the web site, those of ordinary skill in the art have been using double haploid 
technology in plant breeding to produce desired homozygous inbred lines for more than 
50 years. Accordingly, the scope of claim 1 1 of the present application is different than 
the scope of claims 2 and 1 1 in the '903 patent. 

Therefore, Applicants assert that claim 1 1 of the instant application and claims 2 
and 1 1 of U.S. Patent No. 6,723,903 are not duplicate claims, and requests 
reconsideration and withdrawal of the statutory type double patenting rejection under 35 
U.S.C. § 101. 
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B. Claims 25-30 Are Definite Under 35 ILS.C. § 112, Second Paragraph 

The Examiner rejects claims 25-30 as being indefinite for failing to particularly 
point out and distinctly claim the subject matter which Applicants regards as the 
invention. 

Applicants believe that the Examiner's rejections are improper and that the claims 
25-30 are definite for several different reasons, described in detail infra. Importantly, this 
Board has already determined that claims similar to Applicants' claims 25-30 are 
allowable. See Ex parte William D. Griffith, Appeal No. 2004-1968; Ex parte Frances L. 
Garing, Appeal No. 2004-2343; and Ex parte Thomas B. Carlson, Appeal No. 2004- 
2317. 

1. The Law of Indefiniteness 

The primary purpose of the definiteness requirement is that the Applicants 
"ensure that the scope of the claims is clear so the public is informed of the boundaries of 
what constitutes infringement of the patent" (MPEP § 2173). According to In re 
Swinehart, 439 F.2d 210, 160 U.S.P.Q. 226 (Cust. & Pat. App. 1971), a claim may not be 
rejected solely because of the type of language used to define the subject matter for 
which patent protection is being sought. Section 2173.02 of the MPEP states that the test 
for compliance with this requirement is whether the claim "meets the threshold 
requirements of clarity and precision, not whether more suitable language or modes of 
expression are available" (MPEP § 2173.02). Also according to MPEP § 2173.02, the 
Examiner should allow claims "which define the patentable subject matter with a 
reasonable degree of particularity and distinctness". In addition, definiteness must be 
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analyzed in light of the claim interpretation which one of ordinary skill in the art would 
give to the claim language as of the filing date of the application. See MPEP § 2173.02. 

2. Claims 25-27 and 30 are Definite 

The Examiner states M [c]laim 25 is indefinite because claim 1 1, upon which claim 
25 depends, is directed to a plant having all the morphological and physiological 
characteristics of inbred maize line PH6 WG, not to inbred maize line PH6WG, hence the 
product of step (d) is not 'derived from the inbred line PH6WG'." (See October 21, 2005 
Office Action, p. 3). The Examiner makes the same rejection for claims 26, 27 and 30. 

The Specification describes PH6WG as having multiple physiological and 
morphological traits which are readily identifiable. (See Table 1, Specification pp. 18-20; 
Tables 2A-2B, Specification p. 37-39). Because a PH6WG maize plant has all the 
physiological and morphological characteristics of PH6WG, such a plant is within the 
scope of claim 1 1 . While claim 1 1 is not limited to PH6WG, that limitation is present in 
claims 25-27 and 30. Claim 25 includes the limitation that the maize plant be "derived 
from the inbred line PH6WG." Claim 30 requires in part "obtaining an Fl hybrid seed 
for which maize inbred line PH6WG is a parent". Claims 25-27 and 30 accordingly 
require derivation from inbred maize line PH6WG. Since the scope of the claimed 
subject matter is clear, claims 25-27 and 30 are not indefinite. See MPEP § 2173.04. 
Applicants therefore submit that claims 25-27 and 30 are definite under 35 U.S.C. § 1 12, 
Second Paragraph. 
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3. Claims 28 and 29 are Definite 

The Examiner states "[c]laims 28 and 29 are indefinite because it is unclear how 
the maize plant of claim 1 1 is employed in a plant breeding technique, since a plant 
breeding technique can 'employ 1 a myriad of steps it is unclear where in such techniques 
the maize plant of claim 1 1 is actually employed". (See October 21, 2005 Office Action, 
p. 3). 

Applicants note that the term "employ" in claim 28 is not directed at the breeding 
technique but rather the use of the maize plant of claim 1 1 . Claim 28 is directed towards 
a method for developing a maize plant in a plant breeding program where the maize plant 
of claim 1 1 is used as a " source of breeding material " (emphasis added). Claim 29 is 
directed towards the plant breeding program of claim 28, wherein several different plant 
breeding techniques may be used. The language of claim 28 makes clear that the maize 
plant of claim 1 1 is to be used as a source of breeding material in the breeding program 
described by claims 28 and 29. 

Moreover, in The Beachcombers, International Inc., the court stated "[t]he 

operative standard for determining whether this requirement has been met is whether 

those skilled in the art would understand what is claimed when the claim is read in light 

of the specification". The Beachcombers, International Inc., v. Wildewood Creative 

Products, 31 F.3d 1154, 1158, 31 U.S.P.Q.2d 1653 (Fed. Cir. 1994). Here, the 

Specification describes a number of various plant breeding techniques. (Specification, p. 

1, L 18-p. 7, 1. 2). In particular, the Specification discusses the role of an inbred maize 

line in a plant breeding program: 

Plant breeding techniques known in the art and used in a maize plant breeding 
program include, but are not limited to, recurrent selection, backcrossing, 
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pedigree breeding, restriction length polymorphism enhanced selection, genetic 
marker enhanced selection and transformation. The development of maize 
hybrids in a maize plant breeding program requires, in general, the development 
of homozygous inbred lines, the crossing of these lines, and the evaluation of the 
crosses. Pedigree breeding and recurrent selection breeding methods are used to 
develop inbred lines from breeding populations. Maize plant breeding programs 
combine the genetic backgrounds from two or more inbred lines or various other 
germplasm sources into breeding pools from which new inbred lines are 
developed by selfing and selection of desired phenotypes. The new inbreds are 
crossed with other inbred lines and the hybrids from these crosses are evaluated to 
determine which of those have commercial potential. (Specification, p. 3, 11. 19- 
30) (emphasis added). 

As the Specification makes clear, one of ordinary skill in the art would know how a 

maize inbred line is to be used in a plant breeding program. As taught by the 

Specification, the maize inbred is used as a source of germplasm in creating new maize 

varieties. It is thus clear from the Specification, and to one of ordinary skill in the art, 

how PH6WG would be employed in a plant breeding program. Accordingly, Applicants 

submit that claims 28 and 29 are definite under 35 U.S.C. § 1 12, Second Paragraph. 



C. The Written Description Rejection Has Been Improperly Maintained 

The Examiner rejects claims 1-30 as failing to comply with the written description 
requirement. The Examiner states that "Applicant does not describe the genus of progeny 
produced by crossing inbred maize line PH6WG with other maize plants." (See March 
15, 2005 Office Action, p. 3). The Examiner further states that "the genus of Fl hybrids 
would only be described by a partial structure, such a partial structure does not describe 
the function because such function would also depend upon the chromosomes of the 
'other' inbred line." (See October 21, 2005 Office Action, p. 4). 

The Examiner further rejects claims 1 1-30 as introducing new matter into the 
claims. The Examiner states that "the specification does not provide written description 
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support for a maize plant having all the morphological and physiological characteristics 
of inbred maize line PH6WG". {See October 21, 2005 Office Action, p. 9). The new 
matter rejection is addressed in Section 2.b. infra. 

Applicants believe that the Examiner's rejections are improper and that the written 
description requirement has been satisfied for several different reasons, described in 
detail infra. 

1. The Law of Written Description 

The written description requirement has been satisfied if one skilled in the 
relevant art would recognize that the Applicants had possession of the invention at the 
time the application was filed. Vas-Cath Inc. v. Mahurkar, 935 F.2d 1555, 1563, 19 
U.S.P.Q.2d 1111, 1117 (Fed. Cir. 1991); Wang Labs, Inc. v. Toshiba, Corp., 993 F.2d 
858, 865, 26 U.S.P.Q.2d 1767, 1774 (Fed. Cir. 1993). In essence, "the description must 
clearly allow persons of ordinary skill in the art to recognize that [the Applicants] 
invented what is claimed. " In re Gosteli, 872 F.2d 1008, 1012, 10 U.S.P.Q.2d 1614, 
1618 (Fed. Cir. 1989). The Federal Circuit has recently characterized the purpose of the 
written description requirement as to "ensure that the scope of the right to exclude, as set 
forth in the claims, does not overreach the scope of the inventor's contribution to the field 
of art as described in the patent specification." Reiffin v. Microsoft Corp., 214 F.3d 1342, 
1345, 54 U.S.P.Q.2d 1915, 1917 (Fed. Cir. 2000). 

For inventions similar to Applicants', the Federal Circuit has held that deposit in 
the ATCC constitutes an adequate description sufficient to comply with the written 
description requirement of § 1 12, f 1. Enzo Biochem, Inc. v. Gen-Probe Inc., 323 F.3d 
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956, 965, 63 U.S.P.Q.2d 1609, 1613-14 (Fed. Cir. 2002). The Board of Patent Appeals & 
Interferences has also confirmed the sufficiency of a deposit for seed and plants in the 
case of Ex Parte C, 1992 WL 515817 P. * 5, 27 U.S.P.Q.2d 1492, 1496 (Bd. Pat. App. & 
Interf 1992), where it stated that "[t]he claimed soybean is described in the specification 
to the extent that there is no question that appellant was in possession of the invention as 
of the time the instant application was filed. Because seed is to be deposited in a public 
depository, the specification is enabling and sets forth the best mode of carrying out the 
invention." 

In order to satisfy the written description requirement, an Applicant "[is] not 
required to disclose every species encompassed by their claims even in an unpredictable 
art". Regents of University of California v. Eli Lilly, 119 F.3d 1559, 1569, 43 U.S.P.Q.2d 
1398, 1406 (Fed. Cir. 1997) (citing as analogous argument In re Angstadt, 537 F.2d 498, 
502-03, 190 U.S.P.Q.2d 214, 218 (Cust. & Pat. App. 1976)). Consistent with this 
principal, The Board of Patent Appeals & Interferences, in a case involving the written 
description requirement as applied to seed and plants, stated "[i]f in making the latter 
comment the examiner is requiring appellants to have reduced to practice each possible 
plant within the scope of the claims, such a position is legally incorrect. The 
specification need only teach one skilled in the art how to make and use the claimed 
invention. How the specification does so, whether by way of the written word or actual 
examples, is of no moment." Ex parte Gerardu CM. Bentvelsen et aL 9 2001 WL 
1 197757, p. *2 (Bd. Pat. App. & Interf. 2001). 

The U.S. Supreme Court acknowledged in dicta the possibility that a claim to the 
genus of Fl hybrids can be covered in a patent to an inbred. J.EM. Ag. Supply, Inc. v. 
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Pioneer Hi-Bred Int% Inc., 534 U.S. 124, 143, 122 S.Ct. 593, 604, 60 U.S.P.Q.2d 1865, 
1 873 (200 1 ). The Court stated therein that " . . . a utility patent on an inbred plant line 
protects the line as well as all hybrids produced by crossing that inbred with another plant 
line." J.EM. Ag. Supply, Inc. 534 U.S. at 143, 122 S.Ct. at 604, 60 U.S.P.Q.2d at 1873. 

In addition to description by structure, the written description requirement may be 
satisfied by disclosing functional characteristics where there is a correlation between 
structure and function. The Federal Circuit has stated that the written description 
requirement may be met by ,f show[ing] that an invention is complete by disclosure of 
sufficiently detailed, relevant identifying characteristics . . . i.e., complete or partial 
structure, other physical and/or chemical properties, functional characteristics when 
coupled with a known or disclosed correlation between function and structure, or some 
combination of such characteristics." Enzo Biochem, Inc., 323 F.3d at 964, 63 
U.S.P.Q.2d at 1613 (quoting and adopting the USPTO's Written Description Guidelines, 
66 Fed. Reg. 1 106, No. 4 (2001)). 

2. The Examiner's Conclusion of Lack of Written Description is Based on an 
Incorrect Application of the Law to the Claimed Invention 

a. Maize seed, plants and plant parts encompassed by Applicants' 
claims 1-6, 12-16 and 7-10 have been fully described 

i. The maize seed, plants, and plant parts of claims 1-6 
and 12-16 have been described 

Rejected claims 1-6 are directed to maize seed, plants and plant parts comprising 

at least one set of the chromosomes of maize inbred line PH6WG and claims 12-16 are 

directed to maize seed, plants and plant parts which are produced by crossing a first 

parent maize plant with a second parent maize plant, wherein at least one of the maize 
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parent plants is a maize plant having all the physiological and morphological 
characteristics of PH6WG and where a sample of PH6WG was deposited with the ATCC. 

This Board has already determined that claims substantially similar to Applicants' 
claims have fulfilled the written description requirement. In so doing, The Board 
considered arguments similar to the Examiner's and ultimately concluded that the 
appealed claims were allowable. See Ex parte William D. Griffith, Appeal No. 2004- 
1968; Ex parte Frances L. Goring, Appeal No. 2004-2343; and Ex parte Thomas B. 
Carlson, Appeal No. 2004-2317. 

An inbred maize plant is primarily used for the development and production of an 
Fl hybrid maize plant. An Fl hybrid is a maize plant which is the result of a cross 
between two inbred plants. (See Specification, p. 3, 1. 17-p. 7, 1. 2). Due to the genetic 
nature of the inbred, an Fl hybrid produced from the cross of two inbreds will always be 
the same. (See Specification, p. 4, 1. 27-p. 7, 1. 2). 

The written description requirement may be fulfilled by identifying a structural 
feature which is present in each member of a claimed genus. Regents of University of 
California, 119 F.3d at 1 568, 43 U.S.P.Q.2d at 1406 (teaching that claims may satisfy the 
written description requirement where they disclose "structural features commonly 
possessed by members of the genus that distinguish them from others.") The maize 
seeds, plants and plant parts of claims 1-6 and 12-16 all share the same genetic 
component and/or cells received from inbred parent PH6WG. Applicants have prepared 
a diagram, attached herewith as Exhibit 2, which is a visual representation of the fact that 
most of the cells in a maize inbred will have two essentially duplicate sets of ten 
chromosomes. (For illustrative purposes the ten chromosomes are represented by three 
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rectangles in the Exhibits), In order to produce an Fl hybrid, the inbred will produce a 

haploid cell, such as pollen or an ovule. These haploid cells receive one copy of the 

inbred's duplicate sets of chromosomes. Accordingly, the Fl hybrid seed receives one 

complete set of chromosomes from the inbred parent, regardless of whether the inbred is 

used as the male or female parent of the Fl hybrid. (See Exhibits 3 and 4). 

As known by one skilled in the art, the reason an Fl hybrid produced from an 

inbred maize line will always receive one complete set of chromosomes from the inbred 

parent is because the genome of a maize inbred line is homozygous. This homozygosity 

is a consequence of self pollination that occurs during the inbreeding process. As 

described in the Specification: 

The inbred has shown uniformity and stability within the limits of environmental 
influence for all the traits as described in the Variety Description Information 
(Table 1) that follows. The inbred has been self-pollinated and ear-rowed a 
sufficient number of generations with careful attention paid to uniformity of plant 
type to ensure the homozygosity and phenotypic stability necessary to use in 
commercial production. The line has been increased both by hand and in isolated 
fields with continued observation for uniformity. No variant traits have been 
observed or are expected in PH6WG. (Specification, p. 16, 11. 29-35). 

In support of the assertion that the claims are not fully described, the Examiner 

cites In re Wallach, 378 F.3d 1330, 71 U.S.P.Q.2d 1939 (Fed. Cir. 2004). (See October 

21, 2005 Office Action, pp. 4-5). However, In re Wallach is inapposite to the present 

case and is not applicable to Applicants' claimed invention. The issue in In re Wallach 

was whether or not the Appellants had provided an adequate written description for a 

claim to a DNA sequence when only a partial amino acid sequence had been disclosed. 

In re Wallach, 389 F.3d at 1334, 71 U.S.P.Q.2d at 1942. Without the full sequence of the 

protein, there is no way Appellants or others skilled in the art could have knowledge as to 

the DNA sequence encoding it. In re Wallach 389 F. 3d at 1 335, 7 1 U.S.P.Q.2d at 1 942- 
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43. By contrast, Applicants 1 invention relates to hybrid seed and plants which are 
produced by crossing inbred maize line PH6WG with another maize plant. As described 
infra, each member of the genus of hybrids which has PH6WG as a parent and which is 
encompassed by claims 1-6 and 12-16 contains the chromosomes of inbred line PH6WG. 

The Examiner further cites Arngen, Inc. v. Chugai Pharmaceutical Co., Ltd., 927 
F.2d 1200, 18 U.S.P.Q.2d 1016 (Fed. Cir. 1991) and states "the conception of a chemical 
compound requires the inventor to be able to define the compound so as to distinguish it 
from other materials, and to describe how to obtain it rather than simply defining it solely 
its principle biological property". (See October 21, 2005 Office Action, p. 6). 

Applicants 1 invention is consistent with the principle set forth in Amgen, Inc. The 
genetic marker profile of the set of chromosomes of PH6WG that will be retained in an 
Fl hybrid made with PH6WG can be obtained from the deposited seed which one of 
ordinary skill in the art has access to. The genetic marker profile allows one of ordinary 
skill in the art to distinguish a maize plant containing a set of chromosomes of PH6WG 
from other maize plants. 

An Applicant may describe the claimed subject matter by "whatever 
characteristics sufficiently distinguish it." Amgen, 927 F.2d at 1200, 1206, 18 U.S.P.Q.2d 
at 1021 (Fed. Cir. 1991). Here, Applicants have chosen to describe the subject matter of 
claims 1-6 as maize seed, plants and plant parts comprising at least one set of the 
chromosomes of PH6WG. Claims 12-16 are described as maize seed, plants and plant 
parts which are produced by crossing a first parent maize plant with a second parent 
maize plant, where at least one of the maize parent plants is PH6WG or an equivalent 
maize plant having all the physiological and morphological characteristics of PH6WG. 
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By virtue of their method of production, the plants of claims 12-16 will also comprise at 

least one set of the chromosomes of PH6WG. 

As noted previously, The Board of Patent Appeals & Interferences has already 

determined that where an inbred maize plant had been deemed allowable, claims to the 

Fl hybrid seed and plants resulting from a cross between the allowable inbred maize 

plant and another inbred maize plant satisfied the written description requirement. See Ex 

parte Carlson (Bd. Pat. App. & Interf. 2005). The Board therein stated: 

All that is required by the claims is that the hybrid has one parent that is a plant of 
corn variety [inbred]. Since the examiner has indicated that the seed and the plant 
of the corn variety [inbred] are allowable . . . there can be no doubt that the 
Specification provides and adequate written description of this corn variety. In 
addition, the examiner appears to recognize (Answer, page 25) that appellant's 
Specification describes an exemplary hybrid wherein one parent was a plant of the 
corn variety [inbred], . . Accordingly, it is unclear to this merits panel what 
additional description is necessary. Ex parte Carlson, p. 16. 

In the present case, Applicants have similarly complied with the written 

description requirement. Applicants have fulfilled the written description requirement of 

§ 1 12, 1 1 by depositing representative seeds of maize line PH6WG in the ATCC 

depository as deposit number PTA-4530 and by referencing the deposit in the 

Specification (p. 46, 11. 2-29). The maize seed and plants of inbred line PH6WG have 

already been deemed allowable. See U.S. Patent No. 6,723,903. Applicants have 

provided example in Tables 3 and 4A-4C of Fl hybrid combinations made with PH6WG 

whose Fl hybrid seed and plants were reduced to practice as of the filing date. (See 

Specification, Tables 3 and 4A-4C, pp. 40-45). This represents an actual reduction to 

practice of the claimed invention in accordance MPEP, § 2163(II)(A)(3)(a)(ii) and is 

indistinguishable from the analogous facts of Ex parte Carlson. 
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The Examiner further contends that "Applicant has only described by way of a 
deposit of biological material half of the genetic structure." (See October 21, 2005 Office 
Action, p. 7). As described infra, each member of the genus of hybrids which has 
PH6WG as a parent and which is encompassed by claims 1-6 and 12-16 shares the 
identifying structural feature of comprising a set of chromosomes of inbred line PH6WG. 
One of skill in the art, utilizing technology well known in the art, could identify any 
member of the claimed genus, and could distinguish an Fl hybrid made with PH6WG as 
a parent from an Fl hybrid not made with PH6WG as a parent. This is sufficient to meet 
the written description requirement. See Regents of University of California, 1 19 F.3d at 
1568,43 U.S.P.Q.2dat 1406. 

The Examiner's reference to Kevern, U.S. Patent No. 5,850,009 is inapposite 
because the section cited therein is discussing genetically segregating F2 populations of 
seed. By contrast, Fl hybrids, including the Fl hybrid seed and plants of claims 1-6 and 
12-16, are not genetically segregating populations. (See Exhibits 2-4, and Specification, 
p. 4, 1.35-p. 5, 1. 10). 

For the above reasons, a person skilled in the art would recognize that Applicants 
were in possession of the Fl hybrid maize seed, plants and plant parts of claims 1-6 and 
12-16. 

ii. The hybrid maize seed and plants of claims 7-10 
have been described 

Rejected claims 7-10 are directed towards Fl hybrid maize seed and plants 

comprising an inbred maize plant cell of inbred maize line PH6WG. These claims are 

adequately described for all the reasons stated supra in the Argument section C.2.a.i, as 
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well as for the reasons stated below. Furthermore, claims directed towards an Fl hybrid 
maize seed and plants comprising an inbred maize plant cell have already been deemed 
allowable by this Board and the Examiner of those cases. See Ex parte William D. 
Griffith, Appeal No. 2004-1968; Ex parte Frances L. Caring, Appeal No. 2004-2343; 
and Ex parte Thomas B. Carlson, Appeal No. 2004-2317. 

Claims 7-10 are directed to an Fl hybrid maize seed and plants comprising an 
inbred maize plant cell. Pericarp tissue is a layer of tissue (cells) surrounding the outside 
of maize seed, which can be peeled and analyzed. One of ordinary skill in the art would 
know that the pericarp tissue of an Fl hybrid seed comprises intact plant cells of the 
maternal parent. Thus, an Fl hybrid seed created with PH6WG as the maternal parent 
will have pericarp tissue comprising a plant cell of PH6WG, and this plant cell is 
genetically identical to cells of inbred maize line PH6WG present in the seed deposit. 
The written description requirement is fulfilled where a structural feature is identified 
which is present in each member of a claimed genus. Regents of University of California, 
1 19 F.3d at 1568, 43 U.S.P.Q.2d at 1406. 

Accordingly, a person skilled in the art would recognize that Applicants were in 
possession of Fl hybrid maize seed, plants and plant parts comprising at least one 
PH6WG cell. As further specified in claim 9, this cell would comprise two sets of the 
chromosomes of PH6WG (See Exhibit 2). Therefore, claims 7-10 are adequately 
described by the Specification. 
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b. The inbred maize seed, plants and plant cells having 

all the physiological and morphological traits of PH6WG 
and encompassed by Applicants' claims 11, 17-18 have 
been fully described and are not new matter 

Rejected claims 1 1 and 17-18 are directed to maize plants, seed, and plant cells 
having all the physiological and morphological characteristics of inbred line PH6 WG, 
wherein a sample of the seed of inbred line PH6 WG was deposited under ATCC 
Accession Number PTA-4530. This Board has already determined that claims directed 
towards maize plants and plant cells having all the physiological and morphological 
characteristics of an inbred are allowable. See Ex parte William D. Griffith, Appeal No. 
2004-1968; Ex parte Frances L. Garing, Appeal No. 2004-2343; and Ex parte Thomas B. 
Carlson, Appeal No. 2004-2317. 

Applicants assert that the written description and new matter rejections of claims 
1 1 and 17-18 are based on an incorrect interpretation of the scope of claim 11. 
Applicants have provided morphological, phenotypic and genotypic description to the 
greatest extent permitted by the subject matter. The Federal Circuit has stated "[i]f the 
claims . . . reasonably apprise those skilled in the art both of the utilization and scope of 
the invention, and if the language is as precise as the subject matter permits, the courts 
can demand no more." Shatterproof Glass Corp. v. Libey-Owens Ford Co., 758 F.2d 
613, 624, 225 U.S.P.Q. 634, 641 (Fed. Cir. 1985) (discussing how a Specification 
adequately meets the standards set forth in 35 U.S.C. § 1 12, First and Second 
Paragraphs). Applicants have fully described a plant having all the physiological and 
morphological traits of maize inbred line PH6WG. Indeed the Examiner acknowledges 
that Applicants have described the plant and seed of PH6WG by way of the deposit: the 
Examiner states that "the deposit in the instant application only describes inbred maize 
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line PH6WG." {See October 21, 2005 Office Action, p. 6). Furthermore, the maize seed 
and plants of inbred line PH6WG have already been deemed allowable. See U.S. Patent 
No. 6,723,903. 

Applicants teach in the Specification that a maize plant having all the 

physiological and morphological characteristics of PH6WG can be produced from a 

tissue culture of maize inbred line PH6WG. The Specification states: 

Tissue culture of maize is described in European Patent Application, Publication 
No. 160,390, incorporated herein by reference. Maize tissue culture procedures 
are also described in Green and Rhodes, "Plant Regeneration in Tissue Culture of 
Maize," Maize for Biological Research (Plant Molecular Biology Association, 
Charlottesville, Virginia 1982, at 367-372) and in Duncan, et aL 9 "The Production 
of Callus Capable of Plant Regeneration from Immature Embryos of Numerous 
Zea Mays Genotypes," 165 Planta 322-332 (1985). Thus, another aspect of this 
invention is to provide cells which upon growth and differentiation produce maize 
plants having the physiological and morphological characteristics of inbred line 
PH6WG. (Specification, p. 22, 11. 17-25). 



The Specification also describes in detail the traits exhibited by inbred maize line 
PH6WG: 

Inbred maize line PH6WG is a yellow, dent maize inbred that is suited as 
a female for producing first generation Fl maize hybrids. Inbred maize 
line PH6WG is best adapted to the Central Corn Belt region of the United 
States and can be used to produce hybrids from approximately 109 relative 
maturity based on the Comparative Relative Maturity Rating System for 
harvest moisture of grain. Inbred maize line PH6WG demonstrates high 
yield, good cold test scores and a white cob as an inbred per se. In hybrid 
combination, including for its area of adaptation, inbred PH6WG 
demonstrates high yield, excellent late season stalk strength, excellent 
resistance to brittle stalk, good resistance to Gray Leaf Spot, good 
resistance to Anthracnose Stalk Rot and excellent drought tolerance. 
(Specification, p. 16). 
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Data is also provided that describes the physiological and morphological traits of 
PH6WG and also compares inbred PH6WG to various other inbreds. (See Table 1, 
Specification pp. 18-20; Tables 2A-2B, Specification pp. 37-39). 

An Applicant may describe the claimed subject matter by "whatever 
characteristics sufficiently distinguish it." Amgen, 927 F.2d at 1200, 1206, 18 U.S.P.Q.2d 
at 1201 (Fed. Cir. 1991). In the present case, Applicants chose to describe the subject 
matter of claim 1 1 by claiming a maize plant having all the physiological and 
morphological traits of PH6WG, wherein the seed of inbred maize line PH6WG has been 
deposited with the ATCC. Applicants additionally chose to describe the subject matter of 
claim 17 as a cell of the maize plant of claim 1 1 and the subject matter of claim 18 as a 
seed comprising the cell of claim 17. 

An individual of ordinary skill in the art is able to acquire the PH6WG seed 
deposited with the ATCC, plant that seed and then grow a PH6WG plant. Moreover, the 
ATCC performs viability testing on deposited seed in order to confirm that it germinates. 
Accordingly, one of ordinary skill in the art would know that at the time of filing the 
application, Applicants were in possession of a plant exhibiting all the physiological and 
morphological traits of PH6WG, wherein a seed sample of PH6WG was deposited with 
the ATCC. The written description requirement has accordingly been satisfied for claims 
11 and 17-18. See Vas-Cath Inc., 935 F.2dat 1563, 19 U.S.P.Q.2d at 1 1 17. Claims 11, 
17-18 are not new matter and have therefore been fully described. 
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c. The maize plants having all the physiological and morphological 
traits of PH6WG and a single gene conversion and/or 
transgene encompassed by Applicants' claims 19-24 have 
been fully described 

Rejected claims 19-24 are directed towards a maize plant having all the 
physiological and morphological characteristics of inbred line PH6WG, wherein the seed 
of PH6WG was deposited with the ATCC and wherein the maize plants have a genome 
comprising a single gene conversion and/or transgene such as herbicide tolerance; insect 
resistance; resistance to bacterial, fungal, or viral disease; yield enhancement; waxy 
starch; improved nutritional quality; male sterility and restoration of male fertility. 
Claims 19-24 ultimately depend from claim 11, which has been discussed supra. 

This Board has already determined that claims substantially similar to Applicants' 
claims 19-24 were allowable and fulfilled the written description requirement. See Ex 
parte William D. Griffith, Appeal No. 2004-1968; Ex parte Frances L. Garing, Appeal 
No. 2004-2343; and Ex parte Thomas B. Carlson, Appeal No. 2004-23 17. Despite this 
fact, the Examiner rejects claims 19-24 as failing to meet the written description 
requirement and states "claims 19, 21 and 22-24 are directed to inbred maize plants 
having a single locus conversion or gene that Applicants does not describe inbred maize 
line PH6WG as inherently having". {See October 21, 2005 Office Action, p. 9). The 
Examiner further states that a "locus 1 can comprise multiple coding sequences due to 
linkage drag". (See October 21, 2005 Office Action, p. 9). 

As Applicants have demonstrated supra, the new matter rejection of claims 19-24 
is based on an incorrect interpretation of the scope of claim 1 1 by the Examiner. Further, 
the Specification describes the physiological and morphological traits of PH6WG. (See 
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Table 1, Specification pp. 18-20; Tables 2A-2B 5 Specification pp. 37-39). Applicants 
have additionally amended claims 19-23 to recite "gene" instead of "locus". 

A single gene conversion refers to the introgression of a trait governed by a single 
gene into a maize plant. (See Specification, p. 21, 11. 16-34; p 28, 1. 9 - p. 32, 1. 19). The 
Specification provides multiple examples of transgenes and other single gene conversions 
conferring specific traits which can be added to PH6WG. (See Specification, p. 21, 11. 
16-34; p 28, 1. 9 - p. 32, 1. 19). For example, the Specification describes traits, such as 
"waxy starch, nutritional enhancements, industrial enhancements, disease resistance, 
insect resistance, herbicide resistance and yield enhancements" for which the appropriate 
genes may be backcrossed into PH6WG. (Specification, p. 21, 11. 21-23). Further, and 
for purposes of example only, the Specification describes over four pages of exemplary 
transgenes which may be added to PH6WG. (See Specification, p. 28, 1.9 - p. 32, 1. 19). 
In order to satisfy the written description requirement, an Applicant "[is] not required to 
disclose every species encompassed by their claims even in an unpredictable art". 
Regents of University of California, 119 F.3d at 1569, 43 U.S.P.Q.2d at 1406. 

The Specification also describes how to backcross traits into PH6WG. (See 

Specification, p. 21, 11. 16-31). The Specification states: 

Backcrossing can be used to transfer a specific desirable trait from one inbred or 
source to an inbred that lacks that trait. This can be accomplished, for example, 
by first crossing a superior inbred (recurrent parent) to a donor inbred (non- 
recurrent parent), that carries the appropriate gene(s) for the trait in question. The 
progeny of this cross is then mated back to the superior recurrent parent followed 
by selection in the resultant progeny for the desired trait to be transferred from the 
non-recurrent parent." (Specification, p. 4, 11. 7-13). 

Furthermore, the Specification teaches multiple ways of introgressing or transforming a 
maize plant with various genes which encode specific protein products which confer 
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advantageous traits desired in the plant. (See Specification, p. 22, 1. 31 -p. 34, 1. 13). This 
includes the use of markers to aid in the identification, selection and transformation of the 
maize plant with the desired gene. 

Backcrossing has been successfully used by corn breeders to introduce single 
gene traits into elite inbreds since the 1950's. Wych (1988) Production of Hybrid Seed, 
Corn and Corn Improvement, Ch. 9, pp. 585-586 (attached as Exhibit 5). Wych discusses 
how the male sterility trait is routinely backcrossed into an inbred line and how this is 
used to produce a sterile/fertile blend of an Fl hybrid in order to reduce seed production 
costs. Wych, pp. 585-586. In addition, it is currently the method used to introgress a 
transgene of interest into an elite inbred, and then this elite inbred comprising a single 
gene trait conversion is used to create Fl hybrids with the trait. The commercial market 
now distributes a multitude of products produced in this manner. 

The ability of one of ordinary skill in the art to effectively use backcrossing to 
introgress a single gene conversion (a single trait conversion) is also clearly supported by 
the scientific literature. For example, see Ragot, M. et al (1995) Marker-assisted 
backcrossing: a practical example, in Techniques et Utilisations des Marqueurs 
Moleculaires (Les Colloques, Vol. 72, pp. 45-56 (attached as Exhibit 6), and Openshaw 
et al, (1994) Marker-assisted Selection in Backcross Breeding, Analysis of Molecular 
Marker Data, pp. 41-43 (attached as Exhibit 7). Ragot et al provides multiple 
demonstrations of successful backcrosses. Ragot et al, Fig. 1-a - 1-d, pp. 48-52. One of 
ordinary skill in the art reduces linkage drag via recurrent backcrossing and molecular 
selection from the homozygous parent line. Accordingly, Ragot et al. teaches that with 
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an inbred line, such as PH6WG, and the knowledge of one skilled in the art, single gene 
conversions are commonly made with little or no linkage drag. 

It is understood by those of skill in the art that backcross conversions and 
transformations are routinely produced and do not represent a substantial change to a 
variety. For example, Hallauer et al states that "[f]or single gene traits that are relatively 
easy to classify, the backcross method is effective and relatively easy to manage." 
Hallauer et al (1988) Corn Breeding, Corn And Corn Improvement, No. 18, p. 472 
(attached as Exhibit 8). The teaching of Hallauer et al relates specifically to corn 
breeding. 

Further, the World Seed Organization, on its web site, writes, "[t]he concept of an 
essentially derived variety was introduced into the 1991 Act of the UPOV Convention in 
order to avoid plagiarism through mutation, multiple back-crossing and to fill the gap 
between Plant Breeder's Rights and patents." ASSINSEL, an International breeders 
association, has published a position paper that refers to a conversion produced by 
repeated backcrossing of parental lines of hybrid varieties as a "cosmetic modification". 
As determined by the UPOV Convention, "essentially derived varieties may be obtained 
for example by the selection of a natural or induced mutant, or of a somaclonal variant, 
the selection of a variant individual from plants of the initial variety, backcrossing , or 
transformation by genetic engineering" (emphasis added) (copies of web pages with these 
quotes are attached as Exhibit 9). 

Applicants further wish to point out that the plants and seeds of claims 19-24 must 
be within the scope of claim 11, meaning that they must exhibit the physiological and 
morphological traits of PH6WG. The Examiner states that "a locus' can comprise 
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multiple coding sequences due to linkage drag". (See October 21, 2005 Office Action, p. 
9). Except for the difference conferred by the inserted transgene, the plants and seeds of 
claims 19-24 will exhibit the same morphological and physiological characteristics as 
PH6WG. Accordingly, the Examiner's argument related to linkage drag is a moot issue 
and not applicable. 

As argued supra, Applicants have described a plant having all the physiological 
and morphological traits of PH6WG. Applicants have additionally described exemplary 
transgenes as well as how to add these transgenes to a maize plant having all the 
physiological and morphological traits of PH6WG. Accordingly, an individual skilled in 
the art would therefore understand that Applicants were in possession of variety PH6WG, 
comprising a single gene conversion and/or a transgene. Claims 19-24 have been fully 
described. 

d. The methods for producing maize plants using the plant of 
claim 1 1 encompassed by Applicants' claims 25-30 have 
been fully described 

Rejected claims 25-30 are directed towards methods for producing or developing 
a maize plant which utilize a maize plant having all the physiological and morphological 
characteristics of inbred line PH6WG, wherein a sample of PH6WG has been deposited 
with the ATCC. This Board has already determined that claims similar to Applicants' 
claims 25-30 are allowable. See Ex parte William D. Griffith, Appeal No. 2004-1968; Ex 
parte Frances L. Garing, Appeal No. 2004-2343; and Ex parte Thomas B. Carlson, 
Appeal No. 2004-2317. 

The Examiner rejects claims 25-30 as failing to meet the written description 
requirement and states the "invention of said claims lack adequate written description 
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because they are directed to . . . methods of using said progeny [of PH6WG]". {See 
October 21 , 2005 Office Action, p. 9). Applicants assert that the Examiner improperly 
included the rejection of claims 25-30 in the rejection of the hybrid claims. Claims 25-30 
are method claims directed towards producing a maize plant using the plant of claim 1 1 
and are not directed towards hybrid maize plants as the Examiner implies. 

PH6WG represents a novel starting material used in a variety of breeding 
techniques well known to an individual skilled in the art. Proper claim construction 
requires treating language in a method claim which recites the making or using of a 
nonobvious product as a material limitation. See MPEP § 21 16.01. Because written 
description is measured in relation to the invention as it is claimed, the use of PH6WG in 
the plant breeding techniques of claims 25-30 is a limitation that must be considered for 
written description. See Shatterproof Glass Corp, v. Libey-Owens Ford Co., 758 F.2d at 
624, 225 U.S.P.Q. at 641 (Fed. Cir. 1985). 

Applicants accordingly have shown that they are in possession of the novel point 
of claims 25-30, which is the use of PH6WG. This is sufficient to meet the written 
description requirement. Vas-Cath Inc., 935 F.2d at 1563-64, 19 U.S.P.Q.2d at 1 1 17. 
An individual skilled in the art would understand methods for producing or developing a 
maize plant which utilizes PH6WG or a maize plant with all the physiological and 
morphological characteristics of inbred line PH6WG. Accordingly, claims 25-30 have 
been fully described. 
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3. Conclusion as to Written Description 

The written description requirement has been satisfied if one skilled in the 
relevant art would recognize that the Applicants had possession of the invention at the 
time the application was filed. Vas-Cath Inc., 935 F.2d at 1555, 1563, 19 U.S.P.Q.2d at 
1111, 1117; ^a/?gZafe/«c.,993 F.3dat858,865,26U.S.P.Q.2dat 1774. Applicants 
have created a novel inbred line PH6WG, and by virtue of the deposit of PH6WG, one of 
ordinary skill in the art is in possession not only of PH6WG, but of a genus of Fl hybrids 
produced with PH6WG, transgenic and other single gene trait conversions of PH6WG, 
and methods of using PH6WG in further plant breeding. Applicants are entitled to the 
scope of their invention as claimed. 

In sum, Applicants have fully satisfied the legal standards for written description 
as set forth in case law and the written description guidelines. Appellants therefore 
respectfully request that the Examiner's rejection under 35U.S.C. § 112, First Paragraph 
be reversed. 

D. The Examiner has Failed To Rebut the Presumption of Enablement for 
Claims 1-10, 13-16 and 18-29 

The Examiner rejects claims 1-10, 13-16, and 18-29 as failing to comply with the 
enablement requirement. The Examiner states "Applicants does not teach how to make 
and use the genus of progeny produced by crossing inbred maize line PH6WG with other 
maize plants. . . Applicant only teaches a single double hybrid maize plant having inbred 
maize line PH6WG as one of its parents." {See March 15, 2005 Office Action, p. 5). The 
Examiner further states "claims 19-22 directed to a single gene conversion lack adequate 
enablement because the inbred maize line PH6WG is not taught to have such a single 
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gene conversion At claim 23, the maize line PH6WG is not taught as having a gene 

conferring male sterility or a transgene conferring the traits listed in claim 24. " {See 
October 21 , 2005 Office Action, p. 13). The Examiner's rejections are improper for all of 
the reasons set forth below. 

1. The Law Of Enablement 
The Federal Circuit has stated: 

[A] Specification disclosure which contains a teaching of the manner and process 
of making and using the invention in terms which correspond in scope to those 
used in describing and defining the subject matter sought to be patented must be 
taken as in compliance with the enabling requirement of the First Paragraph of 
section 112 unless there is reason to doubt the objective truth of the statements 
contained therein which must be relied on for enabling support. 

InreBrana, 51 F.3d 1560, 1566, 34U.S.P.Q.2d 1436,1441 (Fed. Cir. 1995), 
citing, In re Marzocchi, 439 F.2d 220, 223, 169 U.S.P.Q. 367, 369 (Cust. & Pat. App. 
1971). There is thus a presumption that the Applicants disclosure is valid. Id. 

Enablement requires only that one of ordinary skill in the art be able to practice 
the claimed invention without undue experimentation. In re Wands, 858 F.2d 731, 737, 8 
U.S.P.Q.2d 1400, 1404 (Fed. Cir. 1988). Several factors may be considered in 
determining whether a Specification is enabling. Although none of these factors are 
controlling and not all of them need be considered, they are illustrative: (1) the quantity 
of experimentation necessary, (2) the amount of direction or guidance presented, (3) the 
presence or absence of working examples, (4) the nature of the invention, (5) the state of 
the prior art, (6) the relative skill of those in the art, (7) the predictability or 
unpredictability of the art, and (8) the breadth of the claims. In re Wands, 858 F.2d at 
737, 8 U.S.P.Q.2d at 1404. Experimentation is permissible if it is routine and if guidance 



32 



is provided directing such experimentation such that one skilled in the art would be able 
to practice an embodiment of the invention. Ex parte Forman, 230 U.S.P.Q. 546, 547 
(Bd. Pat. App. & Interf. 1986). 

2. The Examiner's Conclusion of Lack of Non-Enablement is Based on an 
Inadequate Application of the Law to the Claimed Invention 

a. The claimed maize seed, plants and plant parts encompassed 
by Applicants 1 claims 1-10 and 13-16 have been fully enabled 

This Board has already determined that claims similar to Applicants' claims 1-10 

and 13-16 were allowable and fulfilled the enablement requirement. See Ex parte 

William D. Griffith, Appeal No. 2004-1968; Ex parte Frances L. Garing, Appeal No. 

2004-2343; and Ex parte Thomas B. Carlson, Appeal No. 2004-2317. In addition, 

Applicants have described how to produce an Fl hybrid from inbred maize line PH6WG. 

(See Specification, p. 4, 1. 28 -p. 7, 1. 2). Applicants have made a deposit of inbred 

PH6WG that fully enables others to obtain the inbred seed needed to make the claimed 

Fl hybrids. It would be routine to cross this plant with another to produce Fl hybrid 

seed. 

Applicants have also provided a working example showing the production of an 
Fl hybrid produced from the cross of inbred PH6WG and inbred PH581 (See Tables 4A- 
4C, Specification, pp. 41-45). In addition, Table 3 provides further working examples 
which demonstrate that inbred PH6WG performs well in a variety of Fl hybrid crosses, a 
characteristic referred to by corn breeders as good general combining ability. 
The Examiner has shown no evidence as to why this working example does not show 
enablement of claims 1-10 and 13-16, directed to hybrid maize plants, plant parts and 
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seeds produced by crossing maize inbred line PH6WG with another maize plant. One of 
ordinary skill in the art could therefore use PH6WG and another maize inbred plant to 
create an Fl hybrid without undue experimentation. This is sufficient to enable claims 1- 
10 and 13-16. In re Wands, 858 F.2d at 737, 8 U.S.P.Q.2d at 1404. 

Here again, the Examiner's citation to Kevern, U.S. Patent No. 5,850,009 is 
misplaced. As discussed supra, the Examiner is referring to a section of Kevern (column 
4, 11. 41-46) that is specifically discussing genetically segregating populations of seed. 
As the Fl hybrid of the claimed invention is not a genetically segregating population, any 
reference to Kevern is inappropriate. 

For these same reasons, the Examiner's citation to Carlone, U.S. Patent No. 
5,763,755 is misplaced. Carlone states that M [e]ven if an inbred in hybrid combination 
has excellent yield, it may not be useful because it fails to have acceptable parental traits 
such as yield, seed size, pollen production, good silks, plant height, etc". {See March 15, 
2005 Office Action, p. 5, emphasis added). The referenced section of Carlone is 
specifically discussing selection within the genetically segregating populations of seed 
that a breeder uses for inbred development, not Fl hybrid creation. A hybrid of the 
claimed invention, however, is not a genetically segregating population. Further, the 
patent cited by the Examiner is one in which Carlone developed a novel inbred line and 
was allowed claims to the hybrid seed and plants produced from the novel inbred line. 
Therefore, Applicants respectfully assert the Examiner has misinterpreted the cited 
portion of the Carlone reference and has inappropriately applied Carlone to the present 
invention. The use of stable inbred lines, such as PH6WG, does enable one of ordinary 
skill in the art to create the claimed hybrids. 
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Likewise, the Examinees citation to Segebart, U.S. Patent No. 5,304,719 is 
misplaced. There again, the cited patent is discussing segregating F2 populations of seed. 
In contrast, the claimed invention teaches the use of stable and genetically fixed inbred 
lines to produce an Fl hybrid. Thus, Applicants respectfully assert the arguments set 
forth by the Examiner do not apply to the presently claimed invention. 

Moreover, in column 25, lines 1-5, Segebart teaches that "[ajdvantageously, the 
inbred corn line is used in crosses with other, different, corn inbreds to produce first 
generation (Fl) corn hybrid seeds and plants with superior characteristics." Clearly, 
Segebart stands for the proposition that once an inbred line is developed, others of skill in 
the art have been enabled to make and use hybrids produced by crossing that inbred with 
different corn inbreds. Further, the patent being cited is one in which Segebart developed 
a novel inbred line and was allowed claims to the hybrid seed and plants produced from 
the novel inbred line. 

Inbred maize lines are primarily used to produce Fl hybrid seed and plants. The 
claimed Fl hybrid seed is routinely and easily produced by crossing a plant from inbred 
maize line PH6WG with a plant from another inbred maize line. Applicants have 
described how to produce an Fl hybrid from inbred maize line PH6WG. (See 
Specification, p. 4, 1. 28-p. 7, 1. 2). Applicants have also made a deposit of inbred 
PH6WG that fully enables one of ordinary skill in the art to obtain the inbred seed needed 
to make the claimed Fl hybrids without undue experimentation. Accordingly, Applicants 
submit that claims 1-10 and 13-16 are fully enabled. In re Wands, 858 F.2d at 737, 8 
U.S.P.Q.2datl404. 
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b. The claimed maize seed encompassed by Applicants' claim 18 
has been fully enabled 

Rejected claim 18 is directed towards a seed comprising a cell of a maize plant 
having all the physiological and morphological traits of PH6WG, wherein PH6WG was 
deposited with the ATCC. This Board has already determined that a claim similar to 
Applicants' claim 18 is allowable. See Ex parte William D. Griffith, Appeal No. 2004- 
1968; Ex parte Frances L. Caring, Appeal No. 2004-2343; and Ex parte Thomas B. 
Carlson, Appeal No. 2004-2317. 

The Examiner rejects claim 18 for the same reasons the Examiner rejects claims 
1-10 and 13-16. Claims 1 1 and 17 however, which claim 18 depends from, were not 
rejected by the Examiner. The Examiner has not provided any reason for why claim 1 8 is 
allegedly not enabled, despite the fact that claims 1 1 and 17 are. 

As discussed supra, Applicants have made a deposit of inbred PH6 WG that 
allows one of ordinary skill in the art to obtain the inbred seed and grow a maize plant 
with all the physiological and morphological traits of PH6WG without undue 
experimentation. See Enzo Biochem, Inc., 323 F.3d at 965, 63 U.S.P.Q.2d at 1613. Cells 
of inbred PH6WG are present in the seed and in plants grown from the deposited seed. 
Accordingly, claim 1 8, as well as claims 1 1 and 1 7 which were not rejected by the 
Examiner, are enabled. 

c. The claimed maize plants having all the physiological and 
morphological traits of PH6WG and a single gene conversion 
and/or transgene encompassed by Applicants' claims 19-24 
have been fully enabled 

Claims 19-24 are directed towards the plant of claim 1 1 comprising a single gene 

conversion and/or a transgene. The Examiner has rejected these claims as failing to 
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comply with the enablement requirement on the basis that PH6WG is not taught as 
having a single gene conversion, a gene conferring male sterility, or a transgene. (See 
October 21, 2005 Office Action, p. 13). 

This Board has already determined that claims similar to Applicants' claims 19-24 
were allowable and fulfilled the enablement requirement. See Ex parte William D. 
Griffith, Appeal No. 2004-1968; Ex parte Frances L. Garing, Appeal No. 2004-2343; 
and Ex parte Thomas B. Carlson, Appeal No. 2004-2317. 

As argued supra claim 1 1, which was not rejected by the Examiner, is enabled. 
Applicants have made a deposit of inbred PH6 WG that allows one of ordinary skill in the 
art to obtain the inbred seed and grow a maize plant with all the physiological and 
morphological traits of PH6WG without undue experimentation. 

As described supra, the Specification provides multiple examples of transgenes 
and single gene conversions as well as a description of how to backcross genes governing 
desired traits into PH6WG. (See Specification, p. 21, 11. 16-34; p 28, 1. 9 - p. 32, 1. 19). 
In addition, as discussed supra, commercial development of hybrid maize commonly 
encompasses the use of introgression to produce a single gene conversion from novel 
elite inbred lines and is well known to one skilled in the art. Accordingly, claims 19-24 
are enabled. 

d. The claimed maize seed and plants having all the physiological and 
morphological traits of PH6WG and methods for making the same 
encompassed by Applicants' claims 25-29 have been fully enabled 

Rejected claims 25-30 are directed towards methods for producing or developing 

a maize plant which utilize a maize plant having all the physiological and morphological 

characteristics of inbred line PH6WG, wherein a sample of PH6WG has been deposited 
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with the ATCC. This Board has already determined that claims similar to Applicants' 
claims 25-29 were allowable and fulfilled the enablement requirement. See Ex parte 
William D. Griffith, Appeal No. 2004-1968; Ex parte Frances L. Garing, Appeal No. 
2004-2343; and Ex parte Thomas B. Carlson, Appeal No. 2004-2317. 

Applicants assert that the Examiner improperly included the rejection of claims 
25-30 in the rejection of the hybrid claims. Claims 25-30 are method claims directed 
towards producing a maize plant using the plant of claim 1 1 and are not directed towards 
hybrid maize plants as the Examiner implies. As discussed supra, claim 1 1, which is not 
rejected by the Examiner, is enabled. The Examiner has provided no reason as to why 
claims 25-30, which depend from claim 1 1, are not as well. 

PH6WG represents a novel starting material used in a conventional process. 
These methods are clearly described in the claims and in the Specification, and involve 
standard plant breeding techniques well known to one of ordinary skill in the art of plant 
breeding. Through the deposit of PH6WG and description of the steps in claims 25-29, 
one of ordinary skill in the art would well know how to make and use the invention as 
claimed, and would be greatly advantaged to use PH6WG as starting material in a plant 
breeding program intended to develop lines with the phenotypic advantages of PH6WG 
disclosed in the Specification. Claims 25-29 are therefore fully enabled. In re Wands, 
858 F.2d at 737, 8 U.S.P.Q.2d at 1404. 

3. Conclusion as to Enablement 

Applicants have fully enabled others to produce Fl hybrids from inbred maize 
line PH6WG. Applicants have deposited seed of PH6WG with a public depository, the 
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ATCC. The Specification and the cited scientific literature teach that backcrossing a 
transgene or other single gene trait into an inbred line is routine. Furthermore, Applicants 
teach in the Specification, and one skilled in the art would know, how to use novel inbred 
line PH6WG in a maize plant breeding program. 

Upon the expiration of the patent, PH6WG will be available to the public to use 
directly to produce Fl hybrids, to produce transgenic and other single gene conversions, 
and to use as breeding material to make progeny lines. The public will obtain the benefit 
of the invention within the scope claimed, and the quid pro quo for patent protection will 
have been satisfied. Applicants have thus fully satisfied the legal standards for 
enablement, and respectfully requests that the Examiner's rejection under 35 U.S.C. § 
1 12, First Paragraph be reversed. 
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For the above-stated reasons, it is submitted that the claims are in condition for 



allowance. The decision of the Examiner, therefore, should be reversed and the case 



allowed. 



Enclosed herein please find the appeal brief and required fee of $500. If this 



amount is not correct, please consider this a request to debit or credit Deposit Account 



No. 26-0084 accordingly. 



Respectfully submitted, 



Steven J. Callistein, Reg. No. 43,525 

Cassie J. Prochaska, Reg. No. 56,434 

PIONEER HI-BRED INTERNATIONAL, INC. 

801 Grand Avenue, Suite 3200 

Des Moines, Iowa 50309-2721 

Phone No. (515)288-3667 

Fax No. (515)288-1338 



Heidi S. Nebel, Reg. No. 37, 719 
Lila A.T. Akrad, Reg. No. 52,550 
Robert A. Hodgson, Reg. No. 56,375 
McKEE, VOORHEES & SEASE, P.L.C. 
801 Grand Avenue, Suite 3200 
Des Moines, Iowa 50309-2721 
Phone No. (515)288-3667 
Fax No. (515)288-1338 

Attorneys of Record 
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VIII. CLAIMS APPENDIX 



Claim 1 : A seed comprising at least one set of the chromosomes of maize inbred 
line PH6WG, representative seed of said line having been deposited under ATCC 
Accession No. PTA-4530. 

Claim 2: A maize plant produced by growing the seed of claim 1 . 

Claim 3 : A maize plant part of the maize plant of claim 2. 

Claim 4: An Fl hybrid maize seed produced by crossing a plant of maize inbred 
line designated PH6WG, representative seed of said line having been deposited under 
ATCC Accession No. PTA-4530, with a different maize plant and harvesting the 
resultant Fl hybrid maize seed, wherein said Fl hybrid maize seed comprises two sets of 
chromosomes and one set of the chromosomes is the same as maize inbred line PH6WG. 

Claim 5: A maize plant produced by growing the Fl hybrid maize seed of claim 4. 

Claim 6: A maize plant part of the maize plant of claim 5. 

Claim 7: An Fl hybrid maize seed comprising an inbred maize plant cell of inbred 
maize line PH6WG, representative seed of said line having been deposited under ATCC 
Accession No. PTA-4530. 

Claim 8: A maize plant produced by growing the Fl hybrid maize seed of claim 7. 

Claim 9: The Fl hybrid maize seed of claim 7 wherein the inbred maize plant cell 
comprises two sets of chromosomes of maize inbred line PH6WG. 

Claim 10: A maize plant produced by growing the Fl hybrid maize seed of claim 9. 
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Claim 11: A maize plant having all the physiological and morphological 
characteristics of inbred line PH6 WG, wherein a sample of the seed of inbred line 
PH6WG was deposited under ATCC Accession Number PTA-4530. 

Claim 12: A process of producing maize seed, comprising crossing a first parent 
maize plant with a second parent maize plant, wherein one or both of the first or the 
second parent maize plants is the plant of claim 11, wherein seed is allowed to form. 

Claim 1 3 : The maize seed produced by the process of claim 12. 

Claim 14: The maize seed of claim 13, wherein the maize seed is hybrid seed. 

Claim 15: A hybrid maize plant, or its parts, produced by growing said hybrid seed 
of 14. 

Claim 16: A maize seed produced by growing said maize plant of claim 15 and 
harvesting the resultant maize seed. 

Claim 17: A cell of the maize plant of claim 1 1 . 

Claim 18: A seed comprising the cell of claim 17. 

Claim 19: The maize plant of claim 11, further defined as having a genome 
comprising a single gene conversion. 

Claim 20: The maize plant of claim 19, wherein the single gene was stably inserted 
into a maize genome by transformation. 

Claim 21 : The maize plant of claim 19, wherein the gene is selected from the group 
consisting of a dominant allele and a recessive allele. 
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Claim 22: The maize plant of claim 19, wherein the gene confers a trait selected from 
the group consisting of herbicide tolerance; insect resistance; resistance to bacterial, 
fungal, or viral disease; yield enhancement; waxy starch; improved nutritional quality; 
male sterility and restoration of male fertility. 



Claim 23 : The maize plant of claim 1 1 , wherein said plant is further defined as 
comprising a gene conferring male sterility. 

Claim 24: The maize plant of claim 11, wherein said plant is further defined as 
comprising a transgene conferring a trait selected from the group consisting of male 
sterility, herbicide resistance, insect resistance, and disease resistance. 



Claim 25: A method of producing a maize plant derived from the inbred line 
PH6WG, the method comprising the steps of: 

(a) growing a progeny plant produced by crossing the plant of claim 1 1 
with a second maize plant; 

(b) crossing the progeny plant with itself or a different plant to produce 
a seed of a progeny plant of a subsequent generation; 

(c) growing a progeny plant of a subsequent generation from said seed 
and crossing the progeny plant of a subsequent generation with itself or a 
different plant; and 

(d) repeating steps (b) and (c) for an additional 0-5 generations to produce a 
maize plant derived from the inbred line PH6WG. 

Claim 26: The method of claim 25, wherein the maize plant derived from the inbred 
line PH6WG is an inbred maize plant. 



Claim 27: The method of claim 26, further comprising the step of crossing the inbred 
maize plant derived from the inbred line PH6WG with a second, distinct inbred maize 
plant to produce an Fl hybrid maize plant. 
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Claim 28: A method for developing a maize plant in a maize plant breeding program 
using plant breeding techniques comprising employing a maize plant, or its parts, as a 
source of plant breeding material comprising using the maize plant of claim 1 1, or parts 
thereof, as a source of said breeding material. 

Claim 29: The method for developing a maize plant in a maize plant breeding 
program of 28 wherein plant breeding techniques are selected from the group consisting 
of recurrent selection, backcrossing, pedigree breeding, restriction fragment length 
polymorphism enhanced selection, genetic marker enhanced selection, and 
transformation. 

Claim 30: The method of claim 29 wherein the plant breeding program technique 
comprises the steps of: 

(a) obtaining the molecular marker profile of maize inbred line PH6WG; 

(b) obtaining an Fl hybrid seed for which maize inbred line PH6WG is a 
parent; 

(c) inducing doubled haploidy of the Fl hybrid seed to creat progeny without 
the occurrence of meiotic segregation; and 

(d) selecting progeny that retain the molecular marker profile of PH6WG. 
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IX. EVIDENCE APPENDIX 

Only evidence of record has been relied upon in this appeal. 

Exhibit 1: Printed pages from the following web address: http://www.uni- 
hohenheim.de/%7Eipspwww/350b/indexe.html#Project3 

First cited by Applicants in December 19, 2005 Amendment After Final, p. 7. 
The Amendment After Final was entered by the Examiner in the February 2, 2006 
Advisory Action. 
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Application of the to-vhro-haplold Induction In hybrid mate, breeding 



Presen, Research Projects in .he Depanmen. of Populaflon Genetics 
, . ^or^ve an- g er^c tnve^ns on ,n ma lz e ^ ^ U 



Tho interest in haploid/double haploid (H/E 
Shn q^es has enormously increased in the I 
52?ThL introduction of H/DH-techniques i 
K breed ng programs traces back to the & 
Shorttv after me first reports of the spon ane< 
^urrence of H/DH-plants in maize, scientists i 
S Started to discuss the application of s, 
homozygous plants in breeding programs and tf 
^miSifli use Bv means of the developmen 
SoS and a meLd for artificial doubling of 
Lhrnmo^me set the H/DH-thechnique has b< 

S is beeing used as a matter of routine by m, 
breeders. 




1* 1x 1x 



aoprox. 35 % 
hybrid aeed 
to reject 



approx. 5 V* 
maternal napioid* 
or doubled naplowte 



After oollination with an inducer plant kernels 
wfth H-embryo of maternal origin with tnploid 
w,t V H _!™ TL- tnnether with regularly 



"Isoern X ^ regu.arly 

endosperm arise, I?/ 1 9/2005 

nni-hohenhei rn.de/%7Eipspwww/350b/indexe.html 



^scn. Research Projecrs in to Dep^n. " 
doub l e fertilized kernels. Chromosome 

phenomenon menrtoned. 







outcross 



haplold or p 
double haplold 




The aim of our work was to develop a novehndu 
ml with an increased induction rate. The r 
i^ucer line RWS developed, displayes both 

SSSSTof »' h»g h induction rate an ? 
SSon of two dominant Identification mark* 

a red stem, and an embryo and endospc 
coiSlf inducer RWS enables thebreeder to, 
/n-v/vo-haploid induction as an effective tool tor 
^elopmSnt of H/DH-plants with almost « 
genetic background. The method » less > effec 
with donor genotypes, carrying the ab« 
mlonridemification markers or anthozya 
inhibitor-genes themselves. 

The sDontaneous doubling rate in maize ranr 
torn 1-10 %. Therefore an artificial chromoso 
doubling method to increase the number of fe 
DH Dlants is essential. The artificial chromoso 
SoubCg method, using colchicine as doub 
agent, facilitates an effective development of C 
lines. 



Inductor RWS 



.hohenhcim.de/%7Eipspwww/350b/indcxc.html 



12/19/2005 



Present 



Research Projects in ft. lament of Population Generics 




^MeaUon of «WH*m. based or, taddn, .t«n- 
coloration 
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Exhibit 2: Diagram prepared by Applicants 

First cited by Applicants in July 13, 2005 Amendment, p. 6. The Examiner's 
October 21 , 2005 Office Action was entered in response to this Amendment. 
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Exhibit 3: Diagram prepared by Applicants 

First cited by Applicants in July 13, 2005 Amendment, p. 6. The Examiner's 
October 21, 2005 Office Action was entered in response to this Amendment. 
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Exhibit 4: Diagram prepared by Applicants 

First cited by Applicants in July 13, 2005 Amendment, p. 6. The Examiner's 
October 21, 2005 Office Action was entered in response to this Amendment. 
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Exhibit 5: Wych (1988) Production of Hybrid Seed, Corn and Corn Improvement, Ch. 9, 
pp. 585-586 

Included in the Information Disclosure Statement filed by Applicants in the 
present case. First cited by Applicants in March 24, 2003 Amendment, p. 15 in the 
parent application, 09/759,704, issued as U.S. Patent No. 6,723,903. The Examiner's 
June 3, 2003 Office Action was entered in response to the Amendment. 
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9 Production of Hybrid Seed Corn 

ROBERT D. WYCH 

Pioneer Hi-Bred International, Inc. 
Johnston, Iowa 

xhA nW^v P of this chanter is to present a current, state-of-the-art de- 
The objective ot ^sp^prer^ y pr o du ction as it is commerciaUy. 

* ^^To^fXal^ws heavily on the treatment 
o^^^^ ^ the industry and in tech- 

nology since that chapter was written. 

9-1 HISTORICAL PERSPECTIVE • 
The first commercial hybrids were produced and sold in Jfce early 

duction of hybrid seed corn in Iowa: 

MT - . fiTCt mntract ever drawn for the production of seed for hybrid 
^ rt «^iSweaAe exclusive right for all time to produce 

the Copper tjossnyonu, *v" Kurtzweil's most prized possessions.*' 

a oJS^Kd the d^ion - made "^^J***™ 

over to Kinlzwei [« ° f ^ Bloody But eher line was used as 
seed P|f tt ^foe ra^ supW l£e and careful planting was Kurtz- 
^IS^lanfme SS? maVSumd almost one acre on a small Jtim 
o^e^ ^r^stt J^thUs Kurttwefl, a, Alloona, just east of 

DeS ^.tet detasseling of commercial hybrid seed com in Iowa was done 

Kurtzweu aeiignu i m J^ 1 "* oro(Ju ction fields in the State of Iowa." 

SSeafnoTrSction in 1924 when it became the 
first hvbrid^e^SedTme corn belt to be purchased by fanners of Iowa 
fnd e£"h£XP^y ***** bushels-all that was available of Cop- 
Copyright 1988 © ASA-CSSA-SSSA, 677 South ^ 537U ' ^ 
Cor* //nprov^r-Agronomy Monograph no. 18, 3rd edition. 
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Sr at the rate of $56.00 a bushel. •,„ ,„ a. 

The first hybrids to be -^/SX^ 

4 .1 ! J AAA/1 a • • *1 ^ _ 



demanding, hybrid seed. e,-,,™ of hybrid corn varieties in the 

The rapid acceptance by U*.™J" X„vfinns and individuals 
1930s and 1940s provided *^° B ^Zff try. Prior to that 
established themselves im *™*^£Srid seed corn business. 
tta*^*^^*2^S25?5l*5«r every com-gro^ 



time, only a few firms lf» to^toaUy every corn-growing 

^^"h^lS^ impost on a com- 



mercial scale. 

9-2 SIZE OF THE INDUSTRY * 

• a« ttca nlanted to corn has varied from a 
Since 1900, the area in the USA^ Ranted , to ^ mMon 

high of 47 milUon ha (1 16 m^on acres) W17 to ment . s 
ha (60.2 million acres) m 1983 l983 , the area planted to 

payment-in-kind (TO f g*^* e ^Son ha (82.5 milfion acres), 
cornbetvveen 1975 and 198 f.^ff a ^ 0 Xg to soil fertility levels, rain- 
Planting rates vary considerably acconun g»r^ grain vs. 

fall and irrigation ^lab*^ hybrids to high 

silage), local custom, and finaUy, ad^auon » qqq ^ m&ls ^ 
plant populations, Assuming niata ^^SLam of 24.5 million 
plant 1.4 ha (3.4 acres), it is esttma^ max^ am § crop. At an 

units of hybrid seed ^LftS hybrid seed corn 

S oSooumries add to the total market 



9-3 TYPES OF HYBRIDS 



The first hybrids produced and ^J^^nX^st 
clusively double ^ H ^^^ s ^e ^ vrithin the U.S. 
nificant transition ^/^X^Stnng through the 1980s. 
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factor in the ^ d ^ A ^ y ;S Xrth American market 



9_4 SEE»C0?N COMPANIES 



distribute only a fe " *S wTrid development a ^ red eem - 

planting ^£^^Sy of the company ^s, gales 

the seed remaining tne P">*%*.i ~ r_ so me geograpmcai aw 

own retail dealer outtets. ip> v ■ 

earifK. **Ya2&£ KeSe of paetagmg JIJ- 
lb) packages £ *g time, most seed corn » sold » 

count became popular. « * »^„Miues 

and^vSon^r^^ 
The many relattvely small operauon 
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market share of 36%, while the industry's seven largest companies have 
Tn totl t Estimated 64% share of the U.S. hybrid seed corn market (J. 
Ansorge, 1987, personal communication). 

9-5 PRODUCTION OF PARENT SEED STOCKS 

Lame quantities of parent seed stocks (foundation seed) are required 
annual toXtftc several hundred thousand hectares ofcommerc^l 
hvbridseed com production. Most larger companies have parent seed or 
^natti^s^^ents nsp«nsib^ 
tArw _ f :„hrftd and sinele cross parents needed for commercial seea pio- 
TJo^V^t^^Y^co^^ devoted increasing 

ade^te suppK^ ^ . . 

^d^rn companies itfust forecast future commercial seed sales and 
seed deduction plans to ensure availability of adequate parent seed sup- 
Ste sfn^mostseedcompamesproduc^ 

fif^mSS ^5 swolyTmfferent parent seed strains that must be 
SSffi seed production requirements is often qui* 

large. 

9-5.1 Foundation Seed Stock Increase 

Foundation seed stock increase involves the m^ntenance and in- 
crease of mbred lines and single cross parent seed used to produce com- 
S I hybrids fcbreds are the basic foundation seed used in hybrid 
Se^m y pro5uction. Inbreds must therefore be maintained and in- 
ched ™to rigid control to ensure satisfactory final product perfonn- 
anc^AlSi procedures employed may vary among organizauons, at 
La?UhreeTn?portant steps are usuaUy taken: (i) establishing .and main- 
Sg^rsSply^ breeder seed; (ii) increasing , inbred seed; and (in) 
Seine refcteW and/or unrelated-line single cross parent seed. 

Breede^seed is usually derived from bulked, ^pollinated seed at 
th, f tal ^eratio* of ^breeding, the breeder has the responsibility 
o^^S^T^^om^us, uniform for plant type and 
aSS^reweSnts the genetic constitution of the inbred. All inbred 
SSSomthlbascpopuktion of breeder seed. Some com- 
LaSave established separate programs to maintain suppkes f breeder 
LeT lnSeaseTare produced in well-isolated blocks by natural random 

inbred seed increases and production of smgle-cross Parente. 

Both types of increase are made under stringent isokUon^ocedures 
and standards developed by certification agencies 
CoWim) inmcate the importance of minimum isolation distances. 
Comm^ companies certify all foundation seed that wifl be export 
Much of the parent seed for domestic use is not certified, but guidelines 
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developed over the years generally exceed, or at least equal, those of 
certification agencies. . ^ 

Foundation seed fields are planned with isolation of 201 m (ooo tt) 
as the base distance from other corn. Early studies by Jones and Brooks 
(1950, 1952) showed that: (i) the greatest contamination occurs in the 50 
to 75 m (165-248 ft) nearest contaminating corn; (ii) pollen from border 
rows dilutes contamination; (iii) natural barriers may reduce contami- 
nation; (iv) an abundant supply of male corn pollen at the right time 
reduces contamination; (v) the directipn of a field from contenimatmg 
ponenmfluen<«stheamouhtofcontamuiation;andCvi) depth of field 
in the direction of cohtaniination source is important Certification re- 
quirements in most states allow for substitution of additional male border 
rows for some portion of the 201-m isolation distance, but neither natural 
barriers nor time isolation are allowed, to substitute for the required dis- 
tances. 

9-5.2 Procedures and Techniques 

Generally, the equipment and procedures used in planting, detassel- 
ing, harvesting, drying, and conditioning of parent seed increases are 
similar to those used in commercial hybrid seed production. Some steps, 
are applied more rigorously to ensure maximum genetic punty. 

• Variability among individual plants within the inbred population will, 
sometimes occur. These off types must be identified and removed (rogued) 
to avoid perpetuation of -this variability from generation to generation. 
Careful plant removal (rogueing) must be practiced throughout the grow- 
ing season to eliminate individual plants that exhibit phenotypes varying 
from the accepted phenotype of the inbred. As much rogueing as possible 
should occur prior to pollination to eliminate outcrossing resulting from 
pollen supplied by undesirable plants. Parent seed is usually harvested 
on the ear, allowing further selection (i.e., removal of off-type ears) to be 
practiced on the sorting table prior to drying and -shelling (see section 
$-9). - .. .... 

9-5.3 Quality Control 

Rigid requirements must be used to maintain genetic purity at max- 
imum levels. Genetic purity of parent seed not only helps ensure pure 
commercial hybrid seed but also, reduces cost associated with rogueing 
commercial seed production fields and ear sorting at harvest Parent seed 
is usually sized just as commercial seed corn. When genetic impurities 
occur, particularly those caused by outcrosses, they are often concentrated 
in specific kernel sizes, especially the large round kernels. As a result, 
certain kernel sizes within a specific lot may have uhacceptably high-levels 
of impurities, while other sizes in the same lot are acceptable. Careful 
selection of kernel sizes with the highest genetic purity can lead to im- 
proved purity of commercial seed corn. 
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until relatively recenUy, the con— 1 . 
pnrity has been 6eld • often planted dnring the sub- 

of each seed lot from p^ty prior to use. In many 

sequent winter season to ^ te JJXa ^kernel size in the lot, are 
^es more extensive ^^l^^eason to obtain additional 
conducted in the following sur^ergrowing accura0 y of field 

m0 re precise ^«.f^ K b /™nSive sample of the entire 
growouts depends on: «^^!*'Snize volunteer com and var- 
ied lot; (fl) a <^ "J^S* LZmg^ndMons; and Civ) knowl- 

iation in P^' ^« <">3™^ ^S the parental and hybrid plant 
edgeable personnel whoarefamd^tn^ 

phenotypes to score m Si where the crop can be grown 

Growouts are usually mademanaxra ^ and Chile are 

in the 611 and winter months. Honda, B*™*^ of ^ter growouts 
most often used ^^^S p early enough to make 
at these locations, it is difficulty me seed must be con- 
data^rivea derisions - g^^ ~ % the factors that has led 
ditioned, bagged, and dls ™"^ n ™L r esults by some companies, 
to increased reliance on ^£^™i m {; Smith and Weissinger. 
Starch gel elec^ophoresMC^e^aL, ^ ^ ^ ^ona!" 

1984) is a recently <^^X m ^ 0 fto technique include pre- 
means of purity analysis. The i »dvanagM ettvlr0 nmental in- 

cision, rapidity ^'°^X»nS,S2 characters, and the poten- 
fluenceonexpresaonofgenettcauyco ^mc samples collected 
tial to make purity checks ondev flange ^vantages of this tech- 
prior to harvest (Smith and Wych «^ n ^£ ment required and the 
nique are the initial costs* ^spM* sa mple charged 

costoflabomtoryoperaUoii,ofAeretettveiy *^ Smi thandWych 
bycommerdal laboratones,ifunsalterna«ve i percentage 

(1986) determined that the ^P"^'^ approximately equiv- 
offemaleselfebyel^P^ 

alent if both procedure , weK » done u> f £» phoresii5 may he some- 
outcrosses is also conducted, ™ J^only dueto the need to prepare 
wb*higherthanfor<*^ ^ pulity inf br- 

and stain more gd slices, ^"^comparative costs. . 
mation must be balan<^ against ^e »mpa electrophoresis 

ation within the seed lot bemg sampled } accidental 

ntecn^m^r^OT^on^^ra^ 

S^P^»^~^ dd ^ VaIl6M!eSme,1 " 
tioned above. 
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methods of measuring serf g«^*on^ These methods are , 

9-5,4 Storage and Inventory Control 

I*, inventories of — «- jj^fflMffif 
invent ■^'MS&SEK provide * ^toW^ 
parent seed production £2ffJnviroament storage M^f^f* 1 

« PRODUCTION OF COMMERCIAL HYBJHD SEED 

Agrono^P^^^^t^^S 

mined on the basis of projecteo experience. The tran» 

Ceders' research, production produce single-cross 

sSoTto S nse of u*^/* f^Sund^^ 

hvfcrids has increased ^ n ^ f "P^^ensure economic succe^ Cul- 

1— Ige, and P» d ^^ffi Snned to ininimfee risks 

W SdectionofProductionAreasandCon^Crowe^ 

SMMUI conubercia! h ^^S tono^uvetontj 
lection of a growing area and. «»^^^oed the seed corn industry 
Sation StoWc^^S^ieMge islocated 
g^toasonnd^e^M^^d^mPW ^ 

m the Corn Beltfxpanston tf*«£°. ra ^ companies to expand m 
Jnntrfedae have c*ated opportumties tor s« ^ ^ chosen to 
^^fsP^e seedpr.xluction ^^™^ 0 ^ y8><toy length, lack 

p^Tde such «™ ^oefflnnn^M^f^ 
of extreme temperawres, ^^HeUVto growing area diaracter- 
capability. By matching ^ c .^^°teper^K^ tnaxiniized. 
ifd« risk cat be mimnnzed and seed Views per ^p,*^ step. 
Utt ^£ctin7growers within a 7°**°%*?. Z Hlwul sdect powers 
r ,ne«^somebne at the local production ^"^^ in the 



WYCH 

572 

of hiah fertility with good weed control. Tillage and cultural practice 
wlS approved hybrid corn production practices. Good 
Straclure and tilth are important in order to avoid the adverse effects 
of £T^l*£d cmsting P on inbred stands Since W™?*'£*> 
?« 95% of^seed acreage will be devoted to inbred or related-line single 
SSmgrowers who will give special att^ontoman r 
agement ofinsect and disease pests, weed competition, and fertility are 

* e 1£ntract growers must be willing to cooperate with ^eed POP?^ 
tn *itftrtheir <Stural practices and/or timing, rate, and land of herbicides. 

In some areas, the seed company furnishes equipment on^ale^eorrentea 
basis Z growers. In other cases, growers may cooperate m the purchase 

ers and detasseling and harvesting equipment 

9-6.2 Contracts 

With the advent of single-cross hybrid seed production contract 
growers were not content to assume the greater risk* ' associa^d wrth 
Sbred parents. As a result, base guarantees are made th* myoWe pay 
ment no to a oredesignated yield level, for complete failure of.the seed 
Son Z^veS are often based on published futures orcash 
m^er ritatf ^Sed time and place. In some instances, contracts 
Tbld Tn government based yield calculations or locally measured 
commercial hybrid corn yield checks. , 

5Sy the type of contract used, base guarantees, and multiplier 
f»r tn Tai« bas«l ueon anticipated yield levels and degree of difficulty 
Sun^^e^roduction of each individual hybrid. Factors such 
Sfer^tThe?bM& or insecticide costs, seedbed preparation for spbt- 
volunteer removal, and harvesting are items fon »ns£ 
erationvritlJii the contract There are considerable variations m contracts 
among companies. . 

9-63 Management of the Production Area 

The management staff at a production plant .are responsibleTor all 
aspect of production They are assisted by trained supervisory hdP, 
Socially during planting, detasseling, and harvesting periods. An area 
SfilO OOOIIS O00acms)ofseedprodnction ^nW 
is fairly typical for a production plant manager and his/her staff VTCtftui 
Ofc *acre2e!^onal (or area) supervisors are charged with responsibility 
£?4oT?o SWha ^2000 acres). During detasseling actional * 
pervisory help may be employed as crew foremen field 
injectors The demand for additional supervisors during the summer 
mSoffeTs ^Opportunities to utilize agriculture and science teachers, 
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^rZSSion is essentia! for production P^^Uv/areas 

««ed companies use a p umu *£\ 
FM two-way radios. 

<Mi.4 Isotoflon of S^edH 4 " 8 

S W a5& «^ed ^*?^ e s ^lor ^tority, or en- 

addition^ border rows (Ffe ^^^dSrerentia. flooring dat^s (m 
Sd ffiD adequate natural bameraanom ^barriers are not 

pollen load. 
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Fig. 9-1 A commercial hybrid seed production field showing additional male parent border 
rows for the purpose of providing pollen saturation adequate to ensure genetic purity of 
the hybrid seed. The strip of soybeans 6q the left provides the required isolation distance. 



9-7 PtAimNG THE SEED FIELD 
9-7.1 Planting Date 

The minimum soil temperature for growth of corn is generally re- 
garded as 10 °C (50 °F). Most agronomists would also agree that the 
optimum time for planting com is as soon as the soil temperature at the 
5-cm depth reaches that temperature for a relatively sustained period of 
time. Soil moisture and potential for compaction must also be taken into 
account. Numerous studies indicating the advantages of early planting 
upon yield were reviewed by Craig (1977). More recent work is sum- 
marized by Hicksvand Wright (1997) an4 Johnson and Mulvaney (1 980). 

■* " . *".••«.•*•. 
• • . « . * 

•• :^if jPern^ty 

In general, inbreds have poorer rooting ability than hybrids, and may 
therefore be more vulnerable to nutrient deficiencies and imbalances. In 
the past, it has been the tendency of contract growers to overfertilize to 
protect against possible fertility deficiencies, while at the same time striv- 
ing for a balanced fertility program Decreases in commodity prices (upon 
which contract payments are based) and hence economic pressures on 
seed growers, as well as growing concern about groundwater contami- 
nation, suggest the need for a closer examination of fertilizer recom- 
mendations. Contract growers are encouraged to use soil tests regularly 
and to apply nutrients only as, necessary to maintain fertility levels. 
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9-7.3 Herbicides, Insecticides, and Fungicides 

Control of weeds, inl and ^^r^cM^S 
become an integral and ^^^i v ^^brid com^ith broad- 
and related-line parents ^ le f ~"^X^ y on herbidd« for efiec- 
leaf weeds and grasses seed ^"^l^Sie grower to develop 
tive weed control. Produ^P^ 0 ^ ££2u*d* weed problem 

parents involved with the hybrid « ^oducei ^ 

Insecticides for the corn** of h *°^i^ , "SSs that protect 
generanyamiatMostcomp^b^^^ 

against insect damage.to ^™SkR»a to rely heavily on 
ear/In recent years, some ^ ^S^Sutihg of seed fields 
^i-^rlT^SSls^S Seiectionof 



*oe=tfandwhen^^^ 
the insecticide to use will de ^"^ h ^Xf infection, the deydop- 

efficacy of alternative ^ aa f^/J^J^'T^dt^ntry period, 
ment stage of the seedcrofcsrfe^ 

Fungicides ^^"XS lines to damaging fungal- 
for protection of the more ™^^.*~^ maL but chemical protec- 
diaeWes. Genetic resistance t0 .<^.^f d ^ in the parent line, 
tion is often needed when Se in redudng^mage from foliar dis- 
Spray programs ^'^Ss MonuS the crop for disease de- 
ease on the more ^ to ^°^^appUcations of chemicals. Fun- 

velopment is beneficud m matanr «f«W^ protection against seed 
gicides are widely used B seed treattnents to give pro 

and seedling diseases (Shurtleff, 1980). 



9-7.4 Plant Density 



• Hani i'^^C^ 
yields of high 'ffit^SS^ , toavemge rainfall 
imposed by the pWilarjerm SZdSTarea, and focal labor 
pattern or irrigation ay*W>mty m ^"^f g^ed plant density 
'apply for d*^"* "SS wKSSSA Mulvaney, 
eflfects on yield of hybrid com ^r" fe ^ ^ 

1980). Fewer published studies of J"^^K£ trials with the 
available. Some seed "*^™£%J%£ ^evaluate the yield 
female parents they are usmg ^^X^\otact^m plant density, 
and kernel sizeout responses ^ffiJ^SSS *» 54 000 
Plant densities in <^%^ 2 f^^^^^ inbred female 

^^S^^^r* espedaUy ^ 

iSJd. that shed a limited amount of pollen. 
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9-7.5 Planting Patterns 
Common planting patterns in seed P/odufon ^^^g 

parent On^^ oi ^ icui^i; female parent rows are 

in the 4:1 and 4:2 patten^ ana rwo-mirus contrast with the 

adjacent to a niate, used for produo 

(38-40 in.) ^ sy^SlJitonte,! with die male patent This aocom- 
^^Tur^aMlS^noffand ariafor female patent 

mmmm 

the risk of se^ .contarnination at harvest 

9-7.^ Parent Delay Techniques 

Shoiiltz (1985) summarized the results of a recent survey of the seed 
'«J S^use of various parent delay techniques. Spht^ate plantog 
^™Eu2e ^teafS female and male parents on different dates, 
of parents, ™ Panimg oi me ^ flowering stage con- 

ftT«S^^ to be the most popular 
differing maturities are brought together for a umely nick. 
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Fig. 9-3. SpliUlate ^^SSSjtSS 
while the male rows ate just being piameu- 



6-2 ro* pattern. The female rows have emerged 



hue tue maic iww» — j— # _ 

* ttip hasis of some combination ot 
Split-date plantings j"^3ftSSSl5l from the time the 
days, growth ^ «4££-K55 success has been realized 
first parent was planted (Shoultz, coupled with expenence 

^combination of teat, an* and g«£g£g^ , double delay 
and good judgment jarentt are onen^a so that peak 

to extend the pollen **^*^J£$%£et silk exposure, 
pollen shed coincides with """^"^"SSning small adjustments to 
P other methods in ?°^° S/ 0 '^ v!riable planting depths 

pollen shed are: 0) T^L^SuS Siu 1974) or flaming (Fow- 
tetwe«parents;and^m)chpp^(^"|^^ ^ p^de from I 

let, 1967) to retard dewtaPflW^ /S«1S>n of Bowering by as many 
to 4 d delay in ftoweiing .or are rarely used todelay 
as 2 to 4 d (Shottltz, 1985). ^ ^SffiCfamstyBicaUy result in reduced 
5e female^parentxbecause both £££ ^ pw hen weather 

conditions have prevented P^h^l?'^" particularly important 
parent has already too few heat unto 

S^^^ 6XiStS fOT ° r ^ 
parents. 
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PoUen control in ^^S*- 1 - ^ 
icaL Various methods «ft*?^ ^ reducing the cos) toi -easing 
or investigated. ?^"SSe stfflrmuntain^th e de^ 

currently in widespread use. 

9-8.1 Detesseling the Seed Field 

r^tasselingcurrently ^«*ffl^^f Se^^ 
fen control. Detasseling involves the Ph5^ « binat i 011 w tn 

£e female plant, either as amanudop^n o ^ ^ necessary 
mechanical devices. To ensure t^t ^ch parent rows 

STfeenetic purity) standards ttssels fro* i silks emerge on 

musiberemoved before they sh ^ t ^ff Expensive operation,.cur- 
Se ear shoots of the female P^^^o $320 per female hectare 

«^» P r^c= to Pose cbaUenges to. 

the industry. ' . . , is dependent on compliance with 

Genetic purity of intended crosses i ^ - . certifying agencies 
standi Ssned by company ^Sf s ^reWuVe inks (silks 

agencU are employed: (0 ^m**P* of 2% shedding tassels for 
♦Xctu at any one inspection and to a row* ^ nQt over 

^1^nsatai«b^t^^ K ^ bli! ^ re 

0 2% at any inspection, female shedders allowed at any 

porous standards; e.g, ^KSS per inspection. Tassete 
2, inspection and not ova 04%^^"^ ^ of ^ ^ttai spto 
Ccoi^as slied.l^^more ^^ anthers, 

rSiements and ^'^^SSt starts, the inspectors 
female and mate parent™ t ^sels and off-types in mate 
check fields to be sure that »^ P<^ fe t0 keep those who are re- 
rows are properly management, area foremen, 
ff STSSpSSWSf- to prevent any — of 
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standards. If isolation, detasseling, or rogue removal sttndards^not 
met inspectors report the details to plant management, so that a decision 
regarding corrective measures can be made, 

9-8.2 Manual or Hand Detasseling 

Each year thousands of workers, usually teenage youth, are employed 
by seed companies to perform the hand (letasseKng^operation. Tins a* 
KnaytaTonly l^sek, but may epattotw up to 5 w«ks ormo« 
Sndtaa uoon the volume of proawatoh and spread in female parent 

the magnituAs and complexity of this jobi 
1 T^miistberentovedfrdmanfena^ 

cowreddaily; this requires 7-d workweeks, ram or shine. . 

3 ^mefcnTparent plant types are easier to detassel ^ others 

4 Female parente whose tassels begin shed^ polkn before My 
eniereing from the upper leaves, or which- silk at about the same 
S^PO™en shed oWs, create difficult detassehng supemston, 

5 7™Zr£mi^%£^ <* complicate the detasseling 
mwTa SwrSa or windstorm can lodge and ta^e the female 
nSiustitaSels emerge, making walking or driving through 
Sd more St Ex?eme heat <»n tfM bo* the efficiency 
of detasselers and the emergence of silks and tassels. 

Detasselets are usually organized into crews ranging from 6 1 up to 40 
or 50 workers. The crew supervisor is responsible for re^&^- 
oorting, training, managing, and controlling the detasselers mhw crew. 
wX^^crews the supervisor will have one or more assistants (some- 
SSSSStm crew training and managing the job to 
Enelnthe^Th^^ customarily be one supervisor or checker 
for eaSfito lO erew memters. It is important that each ? ew member 
S trriaeafr Pre^detassefta technique, to minimize leaf 

supervisor is also responsible for the safety and comfort .of the workers 

^m^effective and efficient labor nutation. 

aniers (Fig. 9-4) are frequently used, especially for detasseling 

Across female parents. These carteare mo- 
SSdearance machines equipped with platforms upon wiuchthe 
™^Tndlsttiey remove the tassels. The machines move slowly 
Z™£ teheH Sling the detasselers to look down mto fte ptot 
STpyand remove the tassels more effectively and ^ 
ZZL f oot usually 12 detasselers will work from each machine, tor 

» « *erefore important mat aU detasselers on 

t 
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detasseiers must then V^^J^^6^™ t<X*^*^ 
Some seed ^PP 1 ^^ 0 ^^ the contractors to te- 
nf their seed production. With this »e»iou, «\ b ^ seed 

meet the company's estebhshed stanoar ^ bring ina 

S they fail to do so the s ^ m ^ v ^ potential problern^causing 

tassels before they shed pollen, ™*Jr n nrbvide transportation for 
•^SJS. «*vmeht Contractors typical Wg^. . me necessary 



crew or mecnainuox «v~~ deduct tnis expou^ — ™- - 



9^3 Mechamcal Deti*seijng 

■ that led to increased use of 
C^ g (1977) summa^ md ^ of Ubor 

formanual detasseliw^^^^^is ongo^ 
o improve equipment for arVs^-P^PeW 

Mechanical «^^.^tv^ta e^mdy nSddy fields. THey <aU 
machines capable of operating even in extrem 

T. SS^SU cutter blade or knife cuts or shreds the top of 
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Fie. 9-5. (Top) A "wheel pullet" machine usea ror mecnan.u.. «rrr » 
fows in a seed production field. (2to«o«) Close-up vtew of the wheels in action 



female 
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» con, plan,, ^J^^S^^f^ST 
planes, from horizontal » "™ 5™ ' rollers> adjustable > 

2- ^S^^ Pu» upward 

The efficiency of mechanical ^^"Soi 
in toe seed field, such as femate parent "^St and development, 
caution), uniformity . of fe ^LS d S tog produces best results 
and skill of the operator. M^^inSfcelasselis wellexserted 
when it is done * SSmeta favorable, percent- 

ahead of Potostedd^ Aseondittonsbecom^ leaf damage will in- 

886 ° f St^E ^utTofTectnical detasselers is to 
crease. The typical ob lf*™^^hte before silk emergence, to permit 
delay the operation as long as removal with minimum 

maximum exsertion 0^^. .leases &e rSk of leaving "sprigs- 
leaf damage. However, mis dday ™ ^hwvs, as tassels that 
(Partial h**) ? r ScanoPy arf sometimes called, are capable of 
become lodged in the J»«^w" ^ m ranger and P. Downes, 
shedding pollen for 2* 3 ^^Z^iMi levels of female 
1.982, unpublished daB). Hangers can i« companies have to 

tasselmgalone. Curr^tdeta^ehng^ wta^nfcal and hand 
. ($80-$100 per *-* "fj* 'fij Sa ($120 to $130 per female 
detasseling, compared »$»i» phonal communicatiori). 

acre) for.all hand * t f^^^Scal detasseling may be offset 
Cost savings f^ff^SSSb^t carefully managed to 
by seed yield "•"•^foS^S^ data). To decide whether 
imiimiizeleafdama^f.^ l^j^P^ and plant man- 

or not fo use mechanual *S&oTespecfelly current detasseling 
agementcjnsider ^Xa i** characteristics 
oX^e^tst'o^dte sit* the detasseling operatxon 

they fece. 

9-8.4 Effect of Detasseling on Seed Yield 

. • io«7i nf Hetasseline as the primary method for 
The resumption* .197 f^SSSS, interest in the effect ofdetas- 
pollen control (see section 9 f £S^on seed yield was considered 
seling on yield The *^S b^m?involved due to the 
more critical then, since inbred females had tecome of various 
transitional adoption of singleness hybrids. The oevei v 
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^trSel^ double-oss hybrids may be found ,n Cra.g 

(1977). . , fMnAW i with inbred lines indicates that the 

Published work on 1 ^^™"Z 0 f single crosses. In theory 

yield response, is generally «^ tacrease, due to decreased 

Smoval of ordy the tassel couldr^tmay^a ^ hotosynthate and 

shading of upper leaves » d J^^^iter et al. (1973) removed 
rortrients betweenjhe ear *£**£d an average increase m 

the tassel, only, from 10 ™bre<te ana tassel, however, 

vieldofS-S*. As more leaves , we " " m T^ en oae , two, and three 
J££ yield aVeraged 1.5, AS, 

&ves were removed wrth the tass*5™ ^ ^ ^ne was removed, 
and 13.5% relative to the yOA £ e tassel with two leaves. 
Cmtrell and Geadelmann (1981) »"?7™J To to 13% across four early 
££^erved yield reductions Several other 

workers nave reported i^nces^ong^ ^ en and Qead- 

reduetion ft"*** v *2* ISSfrViSfc. and Self, 1985b). . ' 
elmann, 1981; Hunter et aL, 1973, vasi^ after mechamcal 

It is common to f*?t^££Ztes conducted by seed com- 
detasseling than ^after ^^^^^S have shc^varymg results, 
panics with mechamcal ^^^^ which the yield of mecham- 
Craig (1977) cited *Sfes than that of hand detasseled 

cally detasseUdplots wasnt>m?to40*^ number ofme- 

tteatmeats, depending upon ^ and r. Y oA d 979, 

chanical cuttings. U^^^Slagwith wheel pullers on inbred 
unpublisheddata) ~ m ^^^Stetions ranging from 2 to 46% 

detasselmg. <o> :*T&ttRSl» 19% Vasuas S« 
yield (Hunter W £.1^* 5S^^ m these studies included the 
1985a; Craig, 1977^ va^mv^ relation to plant 

following: © the timeof ^^ ".^i",. to, during, and after tassel 
development; 00 < iv > ^ * 

removal; 6D ^^ n ^bfS cit or pulled; and (vi) the 
d^asseling machine; (v) the n^l^^ u d number has 

skill and attention of .»*»gg ^"reSts have varied due 
most often been the major contnbvrtmg ^ ye4 These 

to to differences ^^ttaZen^ Srding the effect of detas- 

S^ron^eC^ cannot be mad. 
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9-8.5 Cytoplasmic Male Sterility 

doming f»of^<S^ 7 K , KU and 

conversion to T cytoplasm mcr<ased the ™b^wyo ^ w 
(NAS, 1972; Ullstrup, 1972) prompted a Si- 
tf cms as a substitute for detassetog. I? i addmon ^QrtoP^uvi^ 
other male-sterile cytoplasms had been identtfled^e^wi , £ 
1965); of these, Ae C and S 

!SeTo»d°XroZS became 

66.1% of the seed com was produced ^™«^SiO >9% j^iyfog 100% 
2ll%mvolv^^on w^c^ 

cms-C and restorers, ana J».i*n . _ „ an< i restorers, and 

1 1.5% involved c/ns-S cytoplasm t^^^^SmA i987. tetter 
11.1% involving blendswith N^.^^i^pSm Survey), 
to member companies, responding to ^TA arn <^p^ & 

there are two major ways in which cms eliminated 
the crossing of two mbreds. In. the first c^d te com. 
through the use of a female parent for ^^^Xrase involves 
Plet ^tofC e 0 rs° cyTpS ^^etic tckgrounds that 

can be accomplished with ^^fJ^°J^ x a Jf inbred A is 
Consider tbe^ucUon of thej ^rngtecross 

nonrestorer genotype »» of cms female A alternating 

plasm by bactarossmg one ^m^^ocks * ^ ^poUi- 
with blocks of inbred B (the ^ p .™^ ST ^SLd B is also a non- 
nated seed oa inbred ^out*tts«bng U mbred^ ^ 

SttTif^^^^ 

^tSZ^X&SZ* adequate pollen (Duvic^ 
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7m. *e use of the restorer ^^^^ , 
former and the seed company. Consequent^™ wh ich ftom 25 to 50% 

Slikely to involve a f^SJtSSS' ***** « Wl 50 10 1? % 
of fertile hybrid seed • P^ u «^ w^Sns method. This blending 
SffittffA ^ *° farmer, *eld that w, 

nSS^ofb^din^^ 

One method is to flank the ^ t0 ^ e "S increases the scale 
normal (fertile) cytoplasm female. Anomn aormal female. 

mixed. 

9-8.6 Other Types of Sterility 

>r^tnS^^ 

ity control, are required. Qte rffltv in commercial hybrid seed 

• UseofchendcaUy^ 

corn production is an idea that h ^ e ^^ elopme nt effort by several 
Sm DespUe substantial research and deve^opm ^ 

agricultural chemical ^ m P^\S e Tdependable and affordable 
work on this subject forcorn. agents for see4 corn pro- 

commercial appucation of ^^ed ^oP^veloped (S. L. Kaplan, 
duction has not yet been ^Tt? dS. major stumbling blocks 
1987, personal -^SSS^m pl^ge (Bollinger et aL 1978) 
have been either j Cavalieri; 1987, personal com- 

or associated female barrenness CA. J. ^ 

niunication). 

9_ 9 HARVESTING THE SEED CROP 

Harvest of the hybrid seed f^^SSSS^S^ 
dinated with the ?P e ~// n C ^& operations generally used 
plant The following ^^^"T^xhae are variations among 
at a typical large producttonptoUHg^j All operations 

companies and among locations wto a smgie ^ 
torn husking to Wmi r^mpMed at a plant 
harvesting, sorting drying, and shelling may 
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^^J^SS^^St^^^^^^^^^^^^^ . *~<i n fnwa. with i&dfitiBS for 

aU steps m condi^nin&oaKB 
Stioi^and distribution ofo^fL 

and distribution are done at otner m 

9-9.1 Maturity and Seed Quality 

barest will begin whence fact0 rs such as the female 

3B* n f; n -^:^ e « Paction vohime and, finaUy, 

by moXn^temd«oisture^^^ B . bUlck , ayeI " formation 
SeTday) accumulation, m c*™ ™ „ 69) ^or progression 
£2™S3. 1969, 1^?^KL2E?WW } .^etic variation for 
o? to "mflk n^" (^^^SSmbreds (Carter and Ponetat, 

narvest of the peedfp ^J^tSSflS 
advaK Mndhtg ftirdm^^® « ^ due toadverse 
toses ftlrn »^^^ato^eriomtion due to insect darnag^ 
weather conditions; (iv) cpiauryae these&ctots contribute 

ear molds, stalk rots, ^^SSon ofphysical damage, pres- 
to the quality of the seed crop W ™ ro t of appearance, 
ervation of physiological vigor^ ^ ~ genn ination is a major 
~a^vUeffeetoffr«^^ u n m ^ 1985). Ross- 

risk to seed com companies lAiry, i? 
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mM (1949, oonol^t ^nt^^b^d^ 
on temperature, duration of ^^^^Y^^fteezing. Stages 

germination at all levels officer treatments. 

9-9.2 Field Operations 

comphshed by removu^ P^^™"J fa rftoately determined by 
rt^wJffiKSte<e«l b/tae production 

SSMKE^** add " op?rations * ,<>vmg 

smoothly and dryers at full capacity. ^ 

9-93 '. Plant Operations 

corn is sampled to accurately . "r f®? X fields more than 

hybrid W^^^^^^of grain 
one sample is secured. -These ^»'= s T= k j,^^^. These data are 

than 90% of the ^ ^^«£HdvS S the 

plant before^ ^^fflffi&^WW*^.^ 
dryers (Stanfleld, I98o). in a iyp«?<*f .^J™, /r«0-8V to storage bins 
^conveyed ^a^SSSSfSS^ 8£S*B ms- 

any diseased, off-type, or off-color ears from the seed. Alter sorong, 
seed is conveyed to the dryers. 

9-10 SEED CORN CONDITIONING 
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tar corn piScr. (ITofWm) The ear com 



designed and built to e& ?^ n ^^2 ms per year. 
'^^^^ ^ Vim0US 
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gm5^BBt^gW^ « BW T"- . ftrea «♦ a production plant- Tne 



cars to the husking bed* _ *. 

that minimizes mechanical tonge^ b ^ inabiUty and vigor of 
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and/or vigor are reduced depends on both the £«j9£d 
the mechanical damage (Wortman and Rmke, '^^iS^Sn 
effects of seed coat damage can be only partially ofBet by the aPP"»noit 
ofa^dSseSneatment(Knakeetal., 1986;TatumandZnber, 1943). 

A^econd ^jective of conditioning is to achieve maximum planta- 
biB^STtte SStations imposed by the si^ eqmpment Ttte oV 
S« ofsfeing seed are to achieve uniformity of appearance and to 
mS^ SrmtaTof kernel size and/or shape so that seeds drop ac 
«,^Sf^TViSer Plate-type or platelet planters. The contemporary 

densittoi and planting for most efficent pmduo 
tinn cannot tolerate significant fluctuations m stand, ; 

FmXthepToduS plant manager must carefi^yn^tamcon- 
dition^schedules to ensure the orderly movement of seed lots through 
SL channels to meet delivery and planting schedules. 

9-10.1 Drying the Seed 

Seed com dryers (Fig. 9-10) vary considerably throughout the. in- 
dusu^Tmajority of tie systems utilize a ^irrel-age or -J^ 
ftn svstem to draw fresh air through a burner and force the heated arr . 
tteoul wns fS with ear com. Mostbumers today are fired with nat- 

ural, butane, or propane gas. . • . „ 1 ^ a - a - t a rB ' 

Drying temperatures vary from 35 to 46 C (95-115 F). The entire 
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drying procedure is tZlg£Z£%Z£ 

at the point of contact ^S^(Navratil and Bums, 

have been reported ^ is best dried at temperatures 

19841 wS 1984; R. F. Baker, N. 

of 35 to 40 °C (95-105 F) It also known that the 

M. Frey, and R. D, Wych, data). ^ seed is to 

higher the initial moisture conmtt^orei ^^ty. Air 

at which time it fa dried and held in storage 

The moisture level £ ™^^™^ ow ed that imbibition of low 
also is critical Cal and Obendorf (1TO) snowm ^ 

moisture (6%) corn ^SSaS £ tabibitional chffl- 

S^^«hTS« SJU. 13 or .«%• 

9-10.2 SheUing the $eed 

SheUers used for seed ^^^^^^Z 
speeds, the seed *™»™£>*%**Z , , ^int^rnel damage 
increases, the action becomes m ?**3f n ^£vl955). Therefore, 
drastically increases, and parts be weU 

it is desirable that ^ *L™hown that with adequate 

is reduced by keeping the shelter full at all times. 



9-10.3 Conveying the Seed 



Since prevention of f-^^^^^^ 
^ it Mows thatch s^shouMbe^^to*« ^ ^ 

of damage chargeable to that ^^Seriyused was found to be 

done, some of^~ n ^ h Ttt^SS damage (Craig, 1977). 
directly responsible for muchtf ^»^cal d un>« t^ ^ 

^Sl^nC^^om^or onto concrete 

fl °°?oday, elevator iegs are. thedopblembe tgg 

either all plastic or P^t^JSLd^S conveyors. Break- 
used anymore, and augrstavel^r^ ^ 
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9^104 Cleaning the Seed 

teriat consisting of tats of cob, J^^Sf^, te ^ com. Storage 
casion, insect l^ to ^ t, ^n^of stdare peafly enhanced by 

sksshsssss Kga it, — * - 

air screen machines an \^SS^r^St remove wide, extra large 
com is delivered to sloping JZ« Q-1 0.5 for a description 

kernels and cobpieces (over a ^/ 6 f^ s 5^1^ (through a 15/64 or 
of screen size noinenck^ 

a 16/64). Theseedthen Pf sesthrou^a ^ With scal- 

cob pieces, and dust 3 reel Kernels and 

perators, shelled com is iM^wtanng separating them from 
SSS SSW Satt A — & to separa* Ones, 
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594 ii,rtor Any grain removed is disposed of 

which are routed to a dust collector. Any gra 

as feed or market corn. Ued with an application ^ 

When necessary, insects are helled corn stream bewg 

lXS> •» Mat ^7SSSSg Prior - ^ 

rrz^Q an d foreign matenaL A m ° r ""«r fifi ensure smooth rapid now 



9-10.5 Sizing the Seed 



9-10.5.1 Sizing v « eoa rating kernels into 

SKK— 2S'S£— » >— » — 

. series of screen sizes, whicn are selected to 

,^tiTa lareer screen into large ana row- * me dium from the 
&^ta^^.rSS^S round bote sc*«a 

are divided by r ^, h ^f kernel size separations is to achieve seea 
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ROUND - HOLE 
SCREENS 



SLOTTED - HOLE 
SCREENS 



UNSIZED SEED 



DISCARD FOR FEED 
^ < EXTRA LARGE* 



RESULTANT 
KERNEL 
SIZES 




DISCARD FOR FETO . 
(EXTRA SMALL* TIPS") 

\ . j for cizine seed corn, using 

way crosses and modified .m 0 **" Th^cteristicaliy have rather short 
£3* seed from 

kernels. Length sizing gf^raUy ^Utue g ^ tength 
est kernels are longer than f^^ ^dth and thickness and 4/64 
Separation tolerances of 3 /f * ™ n l97 2; McKee, 1963). The 
in. fortength have been .IJJ^STO range for kernel width 
industry, however, commonly accepts a / 
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596 - _ , encth w ith long kerneled 

heavy or light .^.Emerge-) was 

introduced in the early VP^JSSuA as other <«^^^Sed 

^ !S£i« «2S into P^'fSeasT^ted with 

*SS sisaw » w 88164 of 50,116 * 



9-10.5.2 Cleaning Sized Seed ] ^ 

reUalofimperfec^Opera ^ only on&e feed ra«a^ 

cn^ftd Ouality counts before ana <u 

9-iOXi Planter Plate Selection 
test stands provided in receni 
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tions are also made for plateless planters. 

9-10.7 Treating the Seed 

i A Mm vs<fo or a 'combination wngicide/ 
Most seed c<m^^m^^^ iea6slt c a ^^ 

seed is to protect ^^^^^^assced nay also hefcoffiet 

Wormian and BU* ^-((trioDlprome. 

A typical dosage of ,^!^*Sel £ about 0.6 g a. i. pw kilo- 
thylj^o^clohe^l^^^™^, where head am* disease 
gram of seed (600 ppm; °*^"h%Z£n [bls(dnnethylthio^arba- 
ta prevalent, Vitavax* or V»«^'/J™^. l of ^ptaa. A purplish or 
mwOdtorlnde] fiingMdes are . m £ impart a distinctive 

Shdye isusuatty that treatment has 

^^^^^^^^ 

due to crystal formation. _ „, OLdimethyl phosphorodithoate of die- 
UntU recently, BtW^^SS [12-bis(p-methoxyphenyl)- 
thyl mercaptosuccinate) and «*2&«i« «"nmonly included m 
l.U-trichloroethane] we* declining, due to efficacy 
tie treating mix. Use of the* '*""*2£ tl , regulations, and the rn- 
and cost considerations, smeter ^^^^ at lower application 
troduction of newer cte,msmes j^«ene ^ & dynan?io refleo - 

rates. Insecticide and! *W^5E£,eW» the chermcal cona- 
tion of new chemutty, £°P«*£* ^ e regulation cUmate imposed 
^e^n^ta^^^cy and the FockI and Drug Ad- 

ministration. 

9-10.8 Bagging *e Seed 

Most seed corn today ^^^^^^ 
equipment (Fig. 9-13). A ^*J^j£g1s coded. Only one or 
£hung and fitted, a ttg . « ' and keep it nmnmg 

two operators am needed ^^^Tpaciaged in multi-ply bags, 
smooSy. Nearly atts^~rnmthejm«pac 8 ^ 
most of which contam a ^fJ^SLSeraal water. A crinkled outer 
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Hg. Mi A typical bagging **&*££&i&&m&2i 
The bags are subsequenUy stacked on pallets. 

sensitive labels which are preprinted by computers can 

te ^c&s£nL^^^ 

KsnecLSw sotnat all bags.will be foil regardless of feand : sjze.In 
^^^Sabaffled seed becomes difficult because ofthedifterent 
b^SA^soSmtheseproblemsl^l^acUe^by^e 

Sm^m"« wnoTave resumed varying kernel count per unit by kernel 

^'KltS s^LliS is coUecting and saving a 
*o£SS2%£*«* ^ «»t Trickle samplers are often used, 
b!S Se mtt exercised to ensure that the sampling tube draws &om 
S to flow. Otherwise, stratification in the flow may cause to^ accu- 
mulation of a nonrepresentative samp e. The ^mpte ins otoradn 
used by quaJity assurance for germination and purity tests, 
"ftoSl counte, and checks for damaged kernels and inert materud. State 
anrHfedam laws require certain information to be printed on each tag 
ifon^oKXd to each bag. Requirements vary from state to 
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merits. 

9-U QUALITY ASSURANCE 

During the past 10 to 15 
,he techniques, equipment ^ «*j5»2S production costs, toners 
to Because of higher yield goals and mct«^ goa i 0 f seeds- 

dem^ndand, in general, rece^gh^^ retaias the genehc 
men to supply adequate ^^by^mbreetier. Toltelpreato 

Sor aU phases of seed P^Xould have well-defined procedures 
lie quatity assurance Pf^*""^ i ev els of management Data 
and standards that are understood^ We outtined in^te 

CSopted" by «WJSSSU Purity were described I earfier 
IsoUtion standards and t^ lor ^n * f wnt seed stocks and 

in the chapter as they pertained to ^""{573)^ rest of this section 
Sn^e«^hyb^rids^~^P^l ^ procedure3 

deaU with stanoar* for wec^^™^^ 
that are conducted during and aner co 

9-11.1 Specialty Corn 

... ~>.<ml nrocedures for maintaining ge- 
Seed production and ^.^f^d^ghimylose com are some-, 
netic purity of white, waxy, "£? X* dent corn. These spe- 

. wtat stricter than those outhned above teyfl° h mo?yg ous for 
i ciato corns differ ^« n °^ c S to cL Thus, contamination ansrog 
recessive alleles at one or more CTtica i« ; n of ^ desired trait, 
from any foreign poUeni .£* £W» ^ ^ 
Production standards arc. m ° re • h ove d m order to meet 
J2& of xenia in ^^^^nylose com is marketed 
geSetic purity standards. Most for a discussion of purity 

^rt.<3% normal endosperm. See Bear ti»«; 
requirements for these specWty corns.. specialty seed corn 

Isolation standards to ^"S^^rborfer rows when the field size 
have been set at 201 m (660 ft) fourl wr ^ fie , d ^ ^ 

is 4 ha (10 acres) or less. The d^ancem H owe ver, many commercial 
or the number. o^^^Se require as much as 402 m 
companies maintain the 201 nv •» 
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StadBodar change* can be •J**?^gJ sorters. With waxy com, 
is limited, ».^ n S°SSSation is used (J»^S 
rinecial technique to identify dent conuu dbspenn starch causes 
?Mg?Aniodine solution apphed » n0 £al-staich kernels 

white seed. 

9-11.2 Physical Quality 

5 measured by the amounl 
y the viability and vigoro 

Saltan the time the seed is »gjSc lAysiological maturity is 

Stive or corrective procedures, 
9-11.3 Sampling 

Seed^ 

assess '^sssxssstss^ 

* ^'sffie large enough to e«* 
„nd ?S5, tf necessary. However j«»»*£^'£i the samples 

5E^.sfi.^*-^ I940, 

tice, 1972). 
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9-11.4 Purity Analysis 

Puri ty an^sis for seed com* done —JS^' 
determining percent of P"^^ 8 P ^yo„d the endosperm purity 
small grains, W 5 *- deC ^ 

and color checks d« cnbed ,„ e ??S c fo r lesence of selfe, outcrosses, off- 

by State or federal seed laws or ^ companies that routmely 

ZZ standards are '^^SS^k me presence of more 
conduct purity y^JSiH&SfLS and otheroff-types totatas 
than 5 to 6% selfe, or a co"}"^ ?1 decisions to not offer a seed lot 
6 to 8%, are commonly used «^ from 2 to 3% off-types 

for sale. Growouts, however, might £ ^ y ^ ma- 

wouTd be neither ^^Stte hybrid. Alternatively 

feedback from customers. 

9-115 Germination 

^ germination test is the ^^S^^^ 
sure product quality. Standard mrthofc and ^gmd^ ^ and 

testing of seeds j^^g^^rtWW. Most of the larger corn- 
procedures a^«:f J, 2 &™ sTed testing laboratories, but state, 
panies tave established mettpwn« 

university, or private 1*^57^ and consistent evalu- 
Once a system ^^^^S importance. The dam 
ation of the seedfinp *PSj^*££L that is printed on the seed 

^y^r^^^^^^^^ 

tionr since field conditions ^^f^^Za 0 r vigor. Seed vigor 
haveCn developed to ^Sufi* S* (AOSA) as "those 
is defined by the Assocatnon 0»gfc r W&, uniform emergence 
properties **/SX* ° f ^ 

Roos, 1972). 
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9-11.5.1 Cold Test tine test for 

Most seed companies use reviewed I else- 
• . thp most commonly used xQgT McDonald, 1975). 

eta 

orless tetnooiu™ ~. ^^hum test is tonne donnan . t 



i (Bennett : 
aL, 1947). 



9-11.53 Accelerated Aging Test ^ 
In the accelerated ^J^Sto^ P ^ 

a good measure <s*ed vigor, 

9-11.5.4 B^CO"^^™' ^leachate)hasbeenstodied ; 



as an 
because o 




„.« STORAGE AND DISTRIBUTION 
9-12.1 Storage 

of rodents and grain storage insects, an 



PRODUCTS OF HYBRID SEED «« ^ quaU ty level 

-jsgfjas? ss*? Saarw 

or below -10 ' L^moisfuie content and s^ea^' temperature and 

^^f^^TTJ^^ of 5,0,8,1 

TteUl on:the maintenance of ^ijjMW 
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1 

SS SaflRS* ^?2L ^ suppli es over and 
Hybrid seed corn »mpamK m-£t p™» ^ subseq uent 

above that which market seed is called, is deW 

sales year. Some carryover ^.f "^e nces of weather, government 
^insurance against ^predicttble con«que growing appron- 

programs, etc. Seed o^,"^^ requirements, to fill 
2h,w to 40% more seed than ^ xma ^.r~ Aac D yields from pro- 

Si acreage. A recent "^.SS^Sam production acreage m 
iSi* American agriculture, the 1983 seea v« _ »- m anticipation 
SeUSA^ substantiatty lower than «2JHJ'2&ob 1983 seed 
rf^^f the federal sovernmentj W^^ced 1983 seed 

Stel and ? anticipated <^ vw \^*5 as ^ed supplies for the 1984 
^yields severely in many Pr^^^^u not been for 

&^^f^uX^er -d invented m con- 
ttoned-atmosphere warehouses. - 



9-12.2 Sales and Distribution 



There are basicaUy two common JJSSS 

of seed corn from *«P^^Sut ti>e Com Belt involves farmers 
Thememodusedrnostwid^fl^o^ ^ ^ agents) . ^ 

^ *£dt«5£ ( S SSS and/or dealers, is more com- 

Son depends on the ocal .^^- (m Srite the order, (iii) receive 
boring facers to so^t to bu ^^ or pick up or deUvery^v) 

and store the seed arrange for return of un*>M 

comnletethesdeandconecttheaccoiu^ k / provide service to 

the customer as needed. The saies -ommonly referred to as 

^vlion of ^V^SortSyTM representative 
distfct sales mar^m to auttor^mwy. 

never takes actual ownerehij > of the ^^V^ purchases the seed 
lontrast, a seed <^ ta ^.° r t !^^ed to other dealers 
com from the seed A^taKbr the seed company 

and/or to ^ ^T^uaSng^ seed distributor. Alternanve^ 
directly to a seed dealer, bypassing u> or more seeo 

be sold to a distributor who , in > turn ™£™u& endea vors, 

S^or^oTs^^^-^ 
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S^tW^" 5 ^* with " 

Si^ofthe store or elevator. 
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Summaiy 

-nm mokati* maita i allow tot rccow^o fjsgttit parent genotype ia bactao* 
pcopirmnwito^ (RFLFs) wot used 

sStSTro^by ****** immgenccc-itruct. containing ?ho*htnoihricb 

At each tm»tlon piano earrytaC ** fdcctcd °". 

Dhovhiootfmn iwistanoa. tod father cUracttftad wt* RFLPV Both maximum 

r " " B , wiw^uffv^ »wl minimnm fcokazc dree wem taken into account 

recovery of iccmrcot pans* genotype »» mmnnoim 

lor mrkxr-based *!ecdoa. Embryo rescue wasuad* shorten txncntioo time. ftotfWi 

rtcovcry which would normal* be observed, fa "ban* of selection, intheBC* 

geooidon woe obtained at the 

p^Bo^ltocride^ 

Lctaoss^^ 

of Aeconwrtoo. 

Introduction 

p r i rross tn t to^aco^" Hr^«^ practice for is hffil H rite icrmplasm has 
been mE2ble!lthttual^ been mod w introFa"«aIe Mcadcllan trato. such as (fiseasc 
tgSSSoTgatty factors, into elite *nnpla» (Allan! 1W0. Haltaoer and Wh^nda 
l*i>.o*o<tbenio*altr^ 

targeted «odlftadooi witboot dlnpthsj die e**ff ovcnU generic balance of the 
locmrcne parent* 

However production of folly converted oar isogenic liner through dmJctl 
i b ■ lcafthv pwee*ue, if rr oo possible. Theoretically, a minimum 



of seven classical backcross vamn&m art required to recover more da* 99* of recurrent 
parent genotype, asswning no linkage drag. The atocriveness of classical badecross 
procedures is therefore substantially diminished for crops, such as maize (Tea mays L.), 
where che turn-over of elite coltivars b very fast In addition, full recovery of recurrent 
parent genotype is nsoaUy not achieved through classical backcrossing. which may result in 
deleterious agronomic effects, Murray et al. (1988) reported about 5096 recurrent parent 
genotype recovery in two BCjo^quivalent conversion* (A632Ht and A«32Rp) of the maize 
line A632. The conversions had retained respectively 4 and 7 donor fragments in addition to 
the one carrying the gene of interest. 

Reduction in the number of backcross generations needed to obtain fully convened 
individuals has been shown theoretically, or from simulations, to be achievable through the 
use or molecular markers O^ksley et of. 1989; Hospital et al. 1992; Jaiboe ct al. .1 994). 
Because they provide thorough characterization of the genetic variability at each backcross 
generation, markers allow to take fall advantage of this variabDity by applying the highest 
possible selection intensity. 

Efficiency of nwutcr-asristcd backcrossing was investigated through an experiment 
aimed at totrogrcssiug a single genetic factor (a tramgene construct) from a donor into a 
recipient maize line. 

Materials and methods 
Plant Material 

A bemizygous aansgenJc maize line of Lancaster origin was used as donor parent to 
ino-ogress its tramgene construe^ through repeated backcrossing, into a recipient parent 
from the Stiff Stalk gcrmphsm group. Both parents are proprietary elite lines. The 
transgene construct carries both a pbosphlnrthricin resistance gene and synthetic genes 
encoding the eruoiMWXfc fragment of die CrylA(b) Bacillus ihurtngxcnsis protein (Koziel <* 
aL 1993), Iransfcrmation was achieved through nutronrojcctile bombardment (Xazicl et 
al. 1993) and resulted in a single insertion (Bt locus), on duwnosome 1 (Figure 1). 

Backcross protocol 

The P 1 progeny of the crow between the donor and the recipient was screened for the 
presenco of the transgene construct by applying Basta, a phcisphbwtbrknn^ascd herbicide, 
onto each plant. Resistant individuals were then used to generate BC, progeny. 

For each backcross generation, except the BG4, todwiduals were planted in muitipots 
and sprayed with Basta to eliminate those which did not carry the transgene construct- To 
avoid the stress resulting from treatment with Basta, BCj plants carrying the transgene 
construct were identified using Southern blots probed with the pel and Bt genes. Resistant 
plants were transplanted in an open-soil greenhouse and leaf-sampled for molecular marker 



analyses. Results of marker an 
flowering. A single plant was 
rescued and transferred onto tr 
embryos first underwent a gre> 
culture medium, before being 
average, four months. 

Molecular marker analyst 
Restriction Fragment Lc 
genotypes in all four genet? 
chemilumincsccnt techmnjies- 1 
were chosen from among those : 
provided coverage of the entirt 
contained two loci tightly linker, 
recombination units away (Flgu 
BCn + i generation comprised bo 
or tightly linked ones, and addi 
selected BC, plant was hctero^ 
independent reference populatii 
generation. 

Selection proceotoe 
At each generation plants 
rcttirrent^arenvgenotype ami » 
attempt to integrate both crite: 
missing values were not include 
cootributed w U» selection pnx 
best ranking nne of those for w 
for the BC 3 selection) was avail 

Results and discussion 

Selection for the gene a 

The observed segregatioc 
iignlflcandy different (P<0.05; 

Recurrent parent genot> 
Statistics for the genotyj 
performed taking the whole & 
bactaoss-derived plant there! 



- more than 99% of recurrent 
of classical backcross 
) such as make (Tea mays L). 
full recovery of recurrent 
I baclccrosswg. which may result in 
I about 90% recurrent parent 
jft2Ht and A632Rp) of the maize 
i 7 donor fragments In addition to 

i oeeded to obtain fully converted 
a, to be achievable through the 
I a of. 1992; Jarboc et aL 1994). 
stic variability at each bactarcts 
[ wability by applying the highest 

through an experiment 
i construct) from a donor into a 



i was used as donor parent to 
g, into a recipient parent 
I are proprietary elite lines. The 
gene and synthetic, genes 
t thuringitnsis protein (Koziel et 
: bombardment (Koziel a 
\ 1 (Figure I). 
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I the recipient was screened for (he 
[ pbosphiflOthrictQ-bajed herbicide. 
Derate BC] progeny, 
viduab were planted in multipott 
| carry the transgcoe construct To 
j plants carrying the transgen* 
i the pot and Bt genes. Resistant 
if-samplcd for molecular marker 



0 * ntter inalvscs were made available at the litest two weeks after 
^ ^CwTSLd, of which all bacteoss^ived embryos were 
^^^TSi^^ medium. Pianos that developed from these 
? ^1 T^Lc acdinuuon phase, while still growing on tissue 
embryos first wioerweni a grc™u»~ B^kcross cycles lasted. 0« 

culture medium, before being transplanted into multipcts. BacK 

average, four months. 

Molecular marker analyses establbh 

Restriction Fragment Length Polymorphisms (RfU> ) w 
* ■ ■■■..„.■ UFLP detection involved cither radioactive w 
genoi^cs b -I f™ 6 *^ e ^ ^ rfon. 61 «wke«nxyme conminatiom 
iSL^ *^ ^ donor -d Ttey 
were dmsea from ^^^^ ^ of aho* 25 cM in sod 
provided coverage of the cohre geoome. « ,Blu * $ rc _ crivc |, 5 and 16 

ruined two loci Ughdy linked » the Br too* ^^"j^^ ,„ *c 

or tigMy linked onei. ^ Marte ^ positions woe obtained from 

selected BC. ptoU v«, teterow*. J^JoVlXTof segregation » the BC, 
• ind ependeot reference populations and confirmed by u*ly* g«S» 

generation. 

Selection procedure percentage of homozygous 

for the BC 3 selection) was available. 

Results and discussion 

SdecUonforthoaenoofWere-t fftbte I) woe sot 

The observed segregalJM '« lW.no™ chWsmam wis. 

Slgiitfkauty different ff<O.OS><ro«*c«p«:«d 1:1. assign by Cm-square 

Rocurront parent genotype recovery cations were 
Smt^loctbegeootyped +m 

formed taking the whole genome mto ^nt. thai 

tactaoss-derived pUnt therefore com- one heteraiygou. chromosome sc*™ 
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m 

heterozygosity ^^.^c - ««h hrf- fcaa 

«, to octy m»e *• 7~"L. ^ ptan t had been setoced becaus 
favorable <^^ t ^*£*£*l«****« 

BC 6 . and *« of *» "ZT^ ^1 w« ^iTTd. (1994) ««d 

ptant. given U* «« <* "**V of 5iawto k>n «, 
'recovery - constat ^C^e^ "* 

■n» ^"TTS^M at «* ge"«*» „ owc «r. rift 

drag 24.0 and 48.4% * * "j* select 



. ^ for each g* 

drag. » u t(A1 . fanksley * 
of tomato culuv** 

cM. 

^ results <*w J i 
1aMO b. s.a. 



r 



ygoos rccurrcnt-parcat-gcootypc. 
relative length of the chromosome 
t two flanking markers chosen. 

> of the BCt generation 
B explained by linkage drag around the 
based only on plants selected for 
I generations the mean percentage of 
| higher than what would have been 

of the selected plant 
|(Table I) were always very similar to 
i value (Figure 2). The percentage of 
I plant was found only once, in the 
I five largest values. This corresponded 
[ one with the maximum percentage of 
I been selected because it displayed a 
Figure 1), 

: of the selected BCj plant 
f the selected BC? was larger than that 
1 smaller than that of an unsdected 
" the •perfect* bacfccross-derived 
i races of recurrent parent genotype 
, Jarboe et aL (1994) who used 
! generations and SO markers 



i decreased from one backcrosa 
i were not necessarily those which 
to CTable I). However, with 
tiecovertd which contained only one 
tSt locus. 

| relative to the length of chromosome 
456 for the selected BCj individual, 
teen 2.0 and 24.0% for the selected 
1 14 J cM) for the selected BC 4 . 



804 b T J^hiT^ Z Lied sebedon Pressure pot here oa to 
^ » be scmcwUt fnm classical bKteross pwgnm, 

» b a-ch to** ^^f^XXny. to a study of 7W2 version, 
(S^ ^ Z-v« 1981; Tank*, « * ' 1, ^ d «L backer cycles. You,, and 
l)f ^ cu,uv« obtain* by . ^^2^ mc0 « ™ 6 «. between 4 and 5 1 
Tanksley (I9S9) found that die sues of the .ntrtgreweo fragmc 

eM. 

Conclusion „ ^ that molecular carters prov.de important nmc and 

The* tesuUs clearly L paction of near-aogenic ..,« 

through baetaoamg. Only four oacKroa 5 jno ividttalS which appeared to be 

. yc « and a Uf fro- J^^-» , ^ ^ ^ 

genotype folly inverted. ^ M descfibcd hereto, should the 

^r^rr^r^=. - — — > * 

orfcr to confirm the complecncs of (he convener.. 
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Analysis of Molecular Marker Data 
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The Amendment After Final was entered by the Examiner in the February 2, 2006 
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Marker-assisted Selection in 
Backcross Breeding ... 

S.J. Openshaw "^j^yg 
Pioneer Hi-Bred Intl. Inc., P.O. Box 1004. Johnston, IA 50231 ^Sf^ 
S.G. Jarboe* 

C/MM17; Zirica 27. Ajwto. Portal 2, 0dtf0O Afecfco. D. J?, Meriw 
W.D. Bcavis 

Ptoweer tfMrscf fiiA /nc. HO. Box 1004, Johnston, IA 50131 

AtxtracL The faoekcew bmdXnspneecturt baa been <*t& widely to twsfcr rimply inhirited fcreitf into elite C«ofypes. 
O^ticnUrkMi cut Iwrore rhe^ectfreeen of bacfccrasslng by 1) fecreatsrag fa probability of Qbtahdutf n pxltaWc 
convattion, end 2) Aeftnarioc Hie One required to achieve atteecejimble recovery, StttnlatSoa and field results indicated 
that, /or a^nuw conaktfii/ef tee HiO-<M chromosomes, hastogxeUctioa on 40 or 80 marker* lo 50 BC IndWteiJ- that 
carry the allele btkfi tmsfhrnd cm reduce the number of beckerajg generation* needed from about seven to three 



The btckcrotf breeding procedure baa been used widely 
to transfer tto j4y inherited baits into eS to genotypes, 
Utuifly. ftfttrdcbtb* tmu&nosd it controlled by ft 
single gene. tmttnjMy heritable trail* dot mnpn cornptexly 
inherited hive alw been tauftmdiocc&ssfkiflybjr bada»oif- 
iag; tor example, malarity fa mate* (Rhba and Stan, 1961; 
Shave* 1976% Today, faaefcocsainff fa bemf wed to transfer 
feces introduced mcb teehmrpiat as trotftnrotloa or 
mutation into eppoprfate ge noptiw , 

Scvoel plantbrea£n| textbooks live good description! Of 
the bftflkerett procoduroCAUard, I960: Fohfc \9M\* A donor 
parent (DP) canyrogolrakef IrumstiicrosjerfiD the recurrent 
parent (fcP), m c&Ja Bit* Out la tacking the tralu The F, is 
crossed faaek Q) tHeR? to produce ibcBC, generadocLln the 
HC. and eubaeqoeatbiactaeioss ganetndoaa, elected tadhddu* 
all cutting iJicapDeh^b^ak^itcd w 
ltp/Ttiee*pect)edp*npo^ 

with each generation c# bee1onjos*lng,Xsnormg efleenj cfUck- 
ege to Che selected DP allele being truuftrred, toe percentage 
recurrent parent (ftStP) genome expected in each beekeron 
generation cajeulitcd ar 

where n is the number of ba cto oa w . 

Baefceroseiflg tf lelecmd plana to the HP can be repeated 
eeshcyelAUndl nfltae b obtained (bMfceaflentielly a vwiion of 
the BP (bat fnetodcf die Jntogressed allele, After six bvefc- 
crosaes. the expected recovery is >9Q% (Tibia 1). 

Utini receiioV* dlicuaatoiu of theteebveryoftho B? genome 
during backxroutaihivft emphesfzed the expected value* for 
, • 

ij**in«ty^rW^W^ 



%Rp shown in Tibia 1, and hive largely Ignored the genotle 
vadadnota 4RP thai axlsti around the expwledmeon. With 
cfaedevdbfmieot of fi&mde markers capable of provide* good 
ranomeeovenagA dw>ohiabeen lwert5tlfl taking adriniQiC of 
qhalverfeiiOfltomiTCWefoera^ " • 

SeTeedoji fi* RP marker olid en can increase ymdy the 
oifectrveaese ofbutacbss pmgr&ma by aJlowhtg ft« breeder to- 
ll lelecibecketose plants that have a higher proportion of BP 
genome, and 3) select baekeroM Individual* fttt are outer 
coeverdeni near 1 mapped donor eueU being tnnafinTed fi-«n 
select for to linkage drag). Expressed In prmetieel terma, using 
ginetk markers to texln bacteossiug can 1) (ncnase the 
prebaWJlry of obtaJalna a suitable eon version, end 2) defense 
the dme reijnired to achieve an acceptable teeoveiy. 

Issues ro consider when planning e marker* assisted back- 
cross program Include 1} die dme advantage of using markers 
to aaaist beekefosslafi 9 die number of mar kers needed, end 3) 
the number of genotypes 10 evaluate. In this report, «e use 
result* (torn previous literature, computer simulation, end em» 
plrlcat ffttdioi to provide, rome guidelines. 
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75X000 
87JOOO 
93.7500 
96.S750 
961437^ 
99JIB& 
99.609^ 



yloterlals and methods 

• The maize genome was the model for the simulation- The 
, rimulaied genome contained tea 200-cMehro7nO$OTtte5. Simu- 

tatioAofcTosslnffOverwas based oAAPoiM6ndbu4butionwjih 
1 mean of 2.0 (X m 2) (Hanson, 1959), which, on average, 
generated one cross overfor every I Q0-<M length. The sitnuU- 
So«5 repotted here assume no interference. Coderminant fie- 

• n6 tfc markers were evenly distributed in the genome and site* 
of the donor gen* were randomly assigned to genome locations. 

• Simulations were conduced Mil the fallowing par ametcts: 

Number of progeny: 100 ox 500. 

Bacfccross generations; BCp BCj, andBCy 

Number of marker*: 20,40. 80. or 10a 

Number selected to form (he nextBC generation: I or 5, 

Sclecdanwasbasedaa 1) presence of the donor allele and 2) 
high %RPJ. %KP was calculated as the average of the (one OT 
jive) selected individual*, Valuei preaenied ace the mean of 50 
4 jtoularjona, 

"JUsnHs 

In the computer atnaJatton study, al] methods modeled 
greatly increased the speed of recovering the RP genome 
4 cotnpwcd to the expected recovery with no marker-watted 
*' t election (compare Tables 1 tnd2). A* least B0 markers were 
repaired to recover 9996 of the BP genome in less three BC 
' gcncxaikms (Table Z). Vsi of at least 80 markers and 500 
t progeny allowed recovery of 9M& BP Jn Jus* two BC genera- 
dona. Response to selection was diminished only Slightly by 
sprcadlna the effort over five selection* Using markers, the 

• number 



ran an inbred Is 

TafcfeSt farm* fsvurifll paivNt Struts* <htint sivkir-aitixtai Adcfamgkf. 



reduced from about seven to three. 

By the BC, generation, there appears to be no practical 
advantage to using 500 v& 100 individuals. If the pre* ence of 
the donor trait In the baclccross individuals can be ascertained 
before markers are gertotypedi then only half the number of 
individuals Indicated in the tables will need to be analyzed* 

When ft small number of markers arc used, they quickly 
became non-mformativo; i.e., selection causes the marker loci 
to became fixed for the RP type before the rest of the genome 
Is fully converted (Table 3; Hospital etal n 1992).Thi* sicuadon 
was most prominent in the larger populations, where e higher 
selection intensity placed more selection pressure upon the 
marker loci Accordingly, it is of interest to Consider how 
closely the estimation of 9&RP based on markers reflect* the 
actual genome composition. The combination of estimation of 
%RP based on fewer markers and subsequent selection tends to 
bias the estimates upward (eotneare Tables 2 and 3). 

Theftsulu torn tbesfmulation cm with real field 

data, to a typical example, SOB C, plants carrying the giro e bain 2 
transferred were genoiyped u 83 poryraorphic RFLP led (note 
that Ma corresponds to a population sice of 100 uns*T«cted 
planar in Tablet 2 and 3). The five bast BC.recovcries had 
cxnVnakd valees of 82.0#» 81.4ft, and 

81.2ft. After evaluating 10 BC^ plants from each selected BC 
uSe best BC, recovery had an estimated TcK? of 94.6*. 

Diseussioo 

The simulations (Table 2; Hospital ec al., 15391) and our 
experience indicate ihat four markers per 200-cM chromosome 
is Adequate co greatly increase the effectiveness of selection in 
the BC.. Hoiveven using only four markers pet 200 cM will 
(Italy make it vrery difficult to mop the location of the gene of 
interest. Adeqaate-sunsnanzaricn of the data is an hnportant 
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I . 

! ^gf amflrto-ws^b^kcws^proaniin . Ideally, the rnark- 
£ caa supply data thai can be represented as alleles ofloci 

■ rift known map position. Estimation of fcRP. mapping the 
virion of the locus of interest, and s^ipbical display of the 
rtSulB CY°^g and Tsiitalcy, 19S9) are all useful in under- 
yandlng and controlling Oar Ipccific bacteos* expenment 
being conducted. ... 

' K appears thai, with the use of gnnetf o markers, the poitign 
. of ih* BP genome that Is not linked to ihe allele .being ttans- 
fcrtod can be recovered quickly and wife confidence The 
recovery of KP will be slower on the chromosome carrying ifte 
' AAna of Interest. A enncdembk amount of Hnkaco drag is 
Seected n> accompany selection for the DP allele in a back- 
HoaSproBrain- For a locos located In the middle of ■ 20O-cM 
1 rfiroinosocic, ihe length of the p» chromosome aasanl ep- 
* «ompanying selection tsexpectcd to bo 126, 63, aadMcMirt 
: dio BC , BC, and BC generalise* respectively (Hanson, 
> i959»Nftvctaa»dBarbndaia> 1993). Our obsetvatiflns support 
fterecommendailonof Hosp5»l et &L (IfflQ taiprefeteaw be 
'given to the solecdo a for jrecomhlnanu pjoouaul to the allele of 
'^Statist, but that selection for i*cowy of (be RP elsewhere tn 
"the ranexnn also be censidensi. Thi* two*tage eelecooa can 
orobsbly fae done quite effectively ad hoc by the breeder once 
s the data i» adequately lutnsnariaed; however. Hospital a al 



suggest ways to Incorporate the two criteria Into a selection 

index such that each component of selection Is assured sppro- 

nrtaw weighting. . 
UseofgeaedcniarkcrscangrBiUymcnEisetheefiectivencss 

of bactanssing, and they should be used to any serious faack- 

crossinj program if resources are available to the breeder. 
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Exhibit 8: Hallauer et al (1988) Corn Breeding, Cora And Corn Improvement, No. 18, 
p. 472 

Included in the Information Disclosure Statement filed by Applicants in the 
present case. First cited by Applicants in March 24, 2003 Amendment, p. 21 in the 
parent application, 09/759,704, issued as U.S. Patent No. 6,723,903. The Examiner's 
June 3, 2003 Office Action as entered in response to the Amendment. 
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Com iZea nays L) ^M^f^^SX^ btt 

Yellow Dent, Krug, Learning, and Ifi^terSv^Crop ^reaeve^ 

used in the USA. Even to the P^S^S m the 
from other countries has been used in corn breeding programs m 

the development of mbred ^ r ^ n ^ e ^ hyb ridization, mass selec- 
These breeding procedures included y ^™?'° n ^ d ' ^ye been 

by Sprague and Eberhart (1977). These proaourra c 

to effect yield improvements. In some instances, vanetal hyonoizauo 

and Home Econ. Exp. Stn. Am es, IA 5001 1. Project no. 2778. 

Copyright 1988 © ASA-CSSA-SSSA, 677 South S^oe Road, Mago £ WI 53711. USA. 
r P 3corn /m/mwme/tf-Agronomy Monograph no. 18, 3rd edition. 
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gave crosses that produced better than the higher-yielding parent, but the 
procedure was not accepted widely for commercial use. Selection pro- 
grams were successful in producing numerous strains that varied for ma- 
turity, plant type, ear and grain type, and pest resistance. Corn shows 
conducted at the start of the 20th century also caused selection for a 
distinct ear and grain appearance. C3ose,selection to type, however, may 
have caused some inbreeding, which may have been the primary reason 
that yield improvements were not realized Mass selection and ear-to- 
row breeding were gradually discontinued as inbred development for 
hybrid use became the accepted method Modifications to mass selection 
(Gardner, 1961) and ear-to-row selection (Lonnquist, 1964) recently have 
been used to enhance the effectiveness of these selection methods for 
improving yield in breeding populations* 

Results of breeding studies by Sfaull, East, and Jones in the early 
1900s led to the establishment of programs at many U.S. agricultural 
experiment stations and by the USDA for the development and evalu- 
ation of inbred lines and hybrids during the period of 1915 to 1925. Cbra 
breeding as a private commercial enterprise came a few years later. It 
was the 1930s before farmer use of hybrid seed became an acceptable 
practice; hybrid corn occupied approximately 100% of the com area in 
Towa by 1943, 90% of the com area in the U.S. Corn Belt, but only 60% 
of the com area for the entire USA (Fig. 8-1). Double-cross hybrids were 
the predominant type in the USA until about 1 960 when the use of single 
crosses began to increase. Single crosses became the predominant type 
in a few years, with considerably fewer hectares being planted to related- 
line single crosses, three-way crosses, and double crosses. 

Com breeding for the development of inbred lines and hybrids in 
other parts of the world expanded rapidly after World War IL Com has 
proved to be a flexible species amenable to selection such that progress 




YEARS 1930-1960 

Fig. 8-1. Rate of acceptance of double-cross hybrids in Iowa, the US. Com Belt, and the 
USA. 
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has been achieved to develop ^excellent 
not grown or was relatively " fl e som eE umpean countries, 

£an?plehasbeen^^^ 

madepossiblebytheselecuonofwr^na ^ h ^ ttQt fea able 40 

that can be grown s ^^CSeTdevelopment and evaluation 
years ago (Trifunovic, 1978). Som e mD^ ^ ^ programs 

were done in a few European £unme^fcm ^ rf ^ > 
were expanded greatiy after ^f* ^^ dson ^U.S: hybrids were used- 
materials from the USA were equated andsom were d e- 
Subsequendy Europ^^dUS.^m hyo g ^ ^ 

veioped and these helped to expanajuro w ^ tolerance and 
hTgheTyields. The European^^Uoduced^^ ^ ^ 
Xptation *>r earlier ^^^ontStted the expansion of hybrid 
and standability. These ™?X^£to™wpl*> the hectarage has in- 
corn into central Europe. In ^^^ ld Wa7n to the present time, 
creased more than five ^^^efSiEurope. Corn has become 
andFranceisnowal^ 

the most important feed cmp m soume fl ^ wor ld s 

Corn ranks seeond^ to wheat in tow P nQW ^ y 

cereal crops (CIMMYT, 1984). Worm coraj ^ 1981 _8 3 WO rldcorn 
exSs m million t Duong ije ^^^ re presentsa42%mcrease 
P^onmcre^edaboutl20^ 

in the world supplies at a ^ * ^taAtoerica. Africa, and south and 
world area P^^S Am erica, 
southwest Asia, but probabty <2S^> oi m type grown m 

this area (Wellhausen, 1978). J ^"^J*^ bl f t ^ remainder of the 
Argentina, South Africa, and parts of ^ ^ variety crosses, 

ar^usesV^^ 

and hybrids. In some areas ^5JS onc t0 improve protein qual- 
Snsumption, *-^^^S*^ is improved, it seems 

Mg ha- in 1930 to 7.5 Mg ha . • m ^^.^d from breeding and 
ytelds were static because no^edgmnswe^ m cultural pra(> . 

llsentiaUynoimprovem^ 

tices. The mass and ear-to^wseieww improvement Yield 

moused before 1930 ^wemnot ^!^ e ^Cof^use of hybrids, 
increases have occurred sm<» mid-1930s^ densities, 
increased use of fertilizers, ^^^fSg^creased beginning 
and improved management The rare oi y f^Z^ocd double crosses, 
about I960 when smgle^ybnds ^ 

Also, there was a rapid mctease . m Rg< g-2 show a greater 

1970Cmompson. 1986). Mean Se !970s, but there is no 
variability among years for average yici 
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n 1 10 Meha-'vr-' and genetic gains were 0.033 to O.uy z Mg na yi • 

Cm * W* KfpCe?S« some maybeconside^l 
S^Stio^XSas other estimate, were biased be^useofhar- 

^^cS rfiTrfte hybrids would be expected to te« 
£5 £*£L *«. The comb ^ 

in genetic potential to take advantage of improved cultural practices. 
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Table 8-1. Summary of 13 estimates of total grain yield gain and the genetic to^ yield 
gain of cfimhvbrids. (Table 3 from Russell. 1986). Adapted from Duvick (1984).t 



Author 



Year 
reported 



Time span 



Experi- 
ment yr 



Total gain 


Genetic gain 


— M g ha" 1 yr-'. — . % 




56 


0.099 , 


0.033 38 


0.078 


0.063 79 


0.078 


0.049 68 


0.088 


0.050 57 


0.088 


0.068 60 


42 




67 


0.110 


0.082 75 


0.103 


0.092 89 


0.103 


0.073 71 


0.090 


0.071 79 


0.090 


0.050 56 



Prey 

Darrah 

Russell 

RusseUt 

Duvick 

Duvick 

Tapper} 

Tapper} 

Castleberry 

et aL 
Duvick 
Duvick 
Russell 
Russell* 



1971 
1978 
1974 
1974 
1977 
1977 
1988 
1983 

1984 
1984 
1984 
1984 
1984 



1926-1968 
1930-1970 
1930-1970 
1930-1970 
1936*1971 
1936-1972 
1930-1970 
1930-1970 



1926-1968 
1980-1970 
1971-1978 

1971- 1973 

1972- 1978 
1972-1978 
1980-1981 
1980-1981 



1930-1980 1980-1981 

1930-1980 1978-1980 

1930-1980 1977-1979 

1930-1980 1981-1982 

1930-1980 1981-1982 



t Gains calculated basis U.& corn yields by Castleberry et aL (1984); basis IoWa state 
t Su^m^ 

5 ffi'SHSd'Swi-. to 1930-era hybrids; Brat estimates-total yields, second 
estimate— machine harvest yields. 



The newer hybrids, 1970 or 1 980, compared with hybrids of the 1 930s 
had higher yields at all plant densities, and the Mfcm jamfe were 
greatefat higher plant densities. The newer hybrids had the genetic po- 
tential to take advantage of the higher number of plants per unirfield 
area and, thus, to produce much higher yields than the older hybrids. 
The older hybrids generally had more barrenness at the higher plant 
densities thai did the newer hybrids. Also, differences between the older 
and newer hybrids for lodging increased with higher plant densities, with 
the newer hybrids showing considerable superiority. 

Castleberry et aL (1984) compared cultivars from six decades, 1930 
to 1980 in low- and high-fertility conditions at one location for 2 yr. The 
high-fertility area had received normal fertilizer applications for 20 yr, 
whereas the low-fertility area had been in continuous corn and unfertil- 
ized since 1958. The higher fertility area received approximately 200 kg 
of N ha~«, 90 kg of P 2 0 5 ha"', and 150 kg of K 2 0 ha"' m 2 yr of test; 
the low-fertility area received no fertilizer. The yield response relative to 
decades of cultivars was 0.087 Mg ha-'yr'in the high-fertihty condition 
and 0.051 Mg ha-'yr" 1 in the low-fertility condition. The newer hybrids 
were superior to the older cultivars in both fertility levels, and the su- 
periority was greater for the high-fertility area than for the low-fertility 

Duvick (1984) evaluated four single crosses representative of four 
decades, 1940 to 1970, at low, intermediate, and high N levels. Hi? newer 
hybrids outyielded the older hybrids at all N levels, but the hybrid X N 
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468 / „ iom-1980) and evaluated 

four cultivars from each of ^™^ e ^ant densities and four N 
SemTn 12 treatment ^^^^e^mente (plant densities and N 
levek Grain yields showed that the ^™£ on ^ f ^ two treatments 
levels) were interdependent, an ***** « * ^ X cultivars inter- 
val a^nong cultivars; ie the de ^^JSvars, 1970 and 1980 
lotion was statistically "gJ^J g X, and each cmuyar^rned 
eras, were the highest ^ * ^ combination at which it produced 

•SSSSffS^ 2i - forN ^ showed n 

necessary to permit ^S^Sfresistance has been an tatop* 
ities, was achieved. Selection to*^^ ^ are tittle data that reflect 
mrtof corn breedingfor many yield. Improvement 

SScuy on the effect of g£«S *Jfffi plant health, h* 
for stay-green, which is primanl £ * 198 3 ; Meghji et aL, 1984; 

total plant health. 

nmsell 1985a), and stalk quality •» , ^ or tolerance to 
l^eei f may also «^ «32^r£XP««M* (Hflbnet)]. 

bfasss?^ - — * ^ — 4 

harvest losses. , . r ^al^-cross hybrids has been made feasible 
The commercial use of ^^^Agronomic improvements in- 
by improvement of parental £S? emergence are better, 
cmdT cold tolerance such that ge^ti^ ^ ^ barrenneS s, ;esls . 

rStance to plant ^^S^SSo^SS* ****** as ^ l J a ?SK 
See to lodging, ^%Kfw^tT9%Se<is compared with 1930 
aeedqpaBty.Do^a^^^^-,, or a total Predicted gam 
inbreds had a yield gain of 0-05 m nQ ^ mcre ase for 1950- 

of 2,0 Mgha-». Meghji et aL ^^^o^a inbreds had an average 
Compared with t93(Ura mbreds^ bu ! ^^ermore, the 1950- and 
yteSrease of 14.5% over the 1950^ 

tttt~£S£ itm - taTe ~ 

and, thus, higher seed yields. .. ^trie, began later than in 
Yield increases in ^ffiS hybrids, were not 
tbeUSA partly because ^"^f^ Europe, the estimated yidd 
gooe^y used untffl after WorW War a w ovw , 934 wsj 

SSWSS ^S^ETo™ re^rted that a 



469 

corn breeding approximately 50 

double-cross hybrid regain r ^ v ^e two most 

and 58% better than Taubsta ana ii-w > ^ d Gevers (19 80) 
Smmon races grown ui B^ it ^^^ e ^\ that the best hybrids 
found for2yr,inSouthAfiica n 1 ?^^ h y br ids released. Most of the 
yielded 41.2% above the mean for ^"g^ b ;Vield improvement 
Increase in world c^P^^^^ll^ihc^J^ 
In developing county yjekfc m ^ascu 
increased i% yT» (OMBAYr, WW). 

rXt increases in corn ^.^iSSpractices and man- 
combSedheffects of two factor* ® ^SThybrids. The rate of 

a^ment and (n) ^^^^e^n^ter than shawnpre- 
genetic gain for gram yield coui£ J^^v^ ^ companies withbreed- 
Kyb^use there ^ 

mTprograms. It seems likely ^5 S^^at higher idant densities, 
velo^entand evaluation of parental J^^JX* Kgher plant 
sSlk lodging will be a problen> and^st oe used effectively to 

StieTwe to be used. Re^^J^SonTbut must be done with 
Spr^ quaUty i; breed^^ 

yield evaluation to avoid yield .f^S^^chniqu es have not yet had 
S Russell, 1984a, b). ^^S^S^SS^^ aspects of corn 
an impact on corn improvement but enecxs ^ we ^ only just 

Sprovement may b ^^ p ^ e & utilization of germ plasm 
begun to explore m greater aep^u ^ * 



from other areas. 



g-1 BREEDING METHODS 



8-1.1 Methods for Line Development 
The essential 

$09) "... the object <>^^^ 0 1 S^tybrid combination.- Shull's 
pure tine, butto and and mam^n^J^^ ^ practical con- 
Suggestion was not immediately accepted i oeca ^ acceptable 

S of producing ^^^^JonelM^lS) suggestion tiiat 
cost These concerns were ^ e ^^Soe double crosses rather than 
rf£e crosses be used as ^^^Is Rested by Shufl (1909). 
inbred lines used to produce suigle cros^ »» com was in place by 
Hence, the basis for producmg and ^ffmc experiment stahons, 
1920. Duringthe 1920s, ^ e ^^S wograms to develop and test 
and individuals initiated ^^mSSs responded to Snuffs 
inbred tines and hybrids, Agencies ana m 
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(1910) plea that, "My anxiety is not for success of the pure-line methods 
outlined by myself, but that serious experimentation shall be undertaken 
by every station within the corn-growing region for the purpose of dis- 
covering what is the best method " 

8-1 .1.1 Pedigree Selection 

Pedigree selection is the most widely used breeding method to de- 
velop inbred lines for use as parents of hybrids. The types of populations 
sampled, methods of selection used, and the emphasis given to traits 
during selection have changed, but the basic principles of pure-line de- 
velopment are used Initially, pedigree selection was practiced in the 
open-pollinated landrace cultivars that were adapted to the areas in which 
the breeding programs were located Useful inbred lines (eg* L317, L289, 
1205, Os420, WF9, eta) were developed from the landrace cultivars, but 
it soon became obvious that repeated samplings of the same landrace 
cultivars were not productive. A logical sequel was to cross pairs of elite 
inbred lines that complemented one another, produce the F 2 generation, 
and practice pedigree selection by sampling the F 2 population. F 2 pop- 
ulations of single crosses are the most frequently (37%) used source pop- 
ulations for line development (Bauman, 1981). Other populations fre- 
quently used by U.S. breeders to initiate pedigree selection include 
genetically broad- (15%) and narrow-base (16%) populations improved 
by selection for specific traits, and populations (14%) formed by inter- 
mating elite inbreds that may be either related or unrelated (Bauman, 
1981). The choice of genii plasm depends on the breeding objectives, 
stage of development of breeding program, and germ plasm available. 

The scheme of the pedigree selection program depends on the skills 
of the individual breeder, primary breeding goals, the resources available 
for advancing the progenies, intensity of selection, and scope of testing. 
Different breeders emphasize selection for different traits because of lo- 
cally important pests at different stages of inbreeding. The intensity of 
selection will vary, depending on the effective screens available for pests, 
environments available, and types of material under selection. One com- 
mon feature, however, is that records ^re kept for each progeny for the 
traits selected for each generation of inbreeding. 

Adequate sample sizes of the source breeding populations are nec- 
essary to include the range of possible segregants. In most instances, 
however, it is not possible to have a sample size that includes the the- 
oretical number of possible genotypes for the segregating locL If, for 
example, the cross between two parents differed for five allelic pairs, the 
smallest theoretical F 2 population would require 1024 individuals; if the 
parents differed for 10 allelic pairs, the theoretical F 2 populations would 
include 1 048 576 individuals. Most of the traits emphasized in selection 
of lines are controlled by more than five genetic factors, and, therefore, 
compromises are made for sample sizes because the breeder usually is 
sampling more than one population. Generally, the decision on sample 
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size depends on the heritability of the trait to be improved and(or) the 
SLriS of the breeder making the selections among progenies. Ban- 
SSoSS) reported there was great variation among the mitial sample 
sfees. with sample size of 500 being the more common. After the initial 
S^ttenmber of progenies surviving in subsequen^en^uons 
ofSedihg {without testcross evaluation) was. Quickly r^uced. T^ 
idealSednumber of surviving progenies after sampling 500 PN»<& 
£S2s TwSreportedby Bauman(1981)tobe 180m&eS ag en^non^ 
SqS^ S, generation, and 40 in the S 4 generation. Average selection 

and 50% in the S„ S, and ^wnW . re- 
^UVely for visuahy selected traits. The breeders preferred use of smaller 
SeS agreainumber of populations rather Oian greater sample 

size in one or two populations. • . . ... . 

The general procedure with use of F 2 populations is to initiate se- 
lection and Si without any genetic recombmation. The breeder usu- 
Sv tos °a menta? image of the ideotype desired, and, depending on the 
Sdn of £ STdedmble ideotypes of the favorable parent can be 
revered wiuhdSt modifications. Favorable linkages would be desir- 

The effects of random ^tting with* ^popu- 
lations before sampling are not conclusive. Pedrison WW*** «J 
(1977) have presented theoretical arguments against random mating m 
F 2 populations of self-pollinating species. Altman and Busch (19M)re- 
ported there was insufficient useful recombination ^ justify ^dom mat- 
me sinele-cross populations of wheat (Triticum aestivum L.) before mi- 
SSSon. P HUbrey et aL (1969) in tobacco 
L0 and Nordquist et ^(1973) in sorghum [Sorghum btolorVL) MoenchJ 
reported random mating increased genetic recombination which provided 
desirable recombinants. - u „._. 

Empirical data for random mating single crosses of com before con- 

ducting pedigree selection are limited. ^T^T^^Z m 
ma^thV^ability among 100 S, progenies m F 2 populations of B73 
X Mol 1 (crossof unrelated lines) and B73 X B84 (cross of related hues) 
a^er nTe generations of random mating 250 plants in each F 2 pop- 

effective for increasing genetic variability in populations formed from 
£S^^^5eltf^ of the inbred lines used to ma*e*e 
cross was an important consideration for random matmg. Prelimmary 
SncTsuggests tiiat random mating did not increasegene Ucvambihty 
Selmer F 2 population. Estimates of the S, components of were 
similar for the F 2 and F 2 random mated 

sueeests that selection and intermating are effective via use of recurrent 
£S procures (e.g., B14, B37, B73, and B84 derived by pedigree 

selection from cycles of selection in BS 1 3). nfni . 

Pedigree sele^on wm always be an imporrant^ 
wm-breeding programs. Based on surveys by Hallauer (1979) and Bau- 
man\(198 1), it seems pedigree selection wfllbe emphasized in populations 
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with a restricted genetic ^J^ s ^^^^ 
and competition among V^^^^^SS^^m be used 
hybrids, germplasm sources that mdude ravo nune a ^ 

described by Shutt (1909, 1910). 
8-1.1.2 Backcrossing 

gene traits tnai are rei*uv*iy w»/ ' . f t ^ ftt h ave a more com- 

paSllel improvement of Wo inbred tanes ^f'^^nT^X other 
&nt avonbto £2™ o^^n^Texperi- 

Stance to Helmtohosporiwn tumam Pus. «Hootai ^ 
Since* of recovering Jfc< 
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Iff* selectioa mtenaW U> u^ fcvorablei uk e ^prob- 

8-1.13 Sd«ca»» ^ w s^0^«2g 

theF, P^ 18 ^ d i^ J^testccossesare evali»^ by tester are 
the F Plants are also that exceed population. 

oresumedtohaveoow« ^ veness of ganww ^ iwfay et aL (19o** 

jTof gamete ^^^emotasized, however, that olanls were self- 

» recover ^^^^ffS***^ 
fermSU;'W sha ?K^SeCRi' :be i f ' 19 ^^tffa«vidual plane 
•^iiett selection *"S~i 0B can be aUevuttd " ™ d ^ «lf- 

"ilnKncept of ^? 0 f« crossed to *f*"^prfor gametes 

Severelsuffies^^^^aeshave^l^ ^ 
of homozygous ub«d ^« * msterad or used to 

of haploids denvf ffo^e, 19 69). ^^fom, homozygous 
1952- <3oodseU, 19". Sr^oMs were doupieo « were the low 
Srhaploids, andthe togj^ of f ,-^Wloids to the 
diploid inbred lines, ^rf^ploids and doubtag 01 , ^ 

S*U state. Kf^rfiSee »f taP»o'<* $Sr »** Uues and 
oftheuseofhaploidswew 
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Each of the methods has been used ^tested, }«**™* Mtixnfr the 

has been reported (EdaHo et aL, ^^81, Mttx»y an h variation 
and Grace*, 1985; Ue ^J^ 1 ?"?^ making crosses 

for other traits; c*. resistance to^^^^^^w^a^to 

,nay * 

will be used to determine its future use. 
8-1.1.5 Geaeral 

riftt hackeround and B76 with B37 bacKgrouna;. « 

methods sometimes were used to «^* e ^^Bo8kan example, 

^t^^^aSS^ 
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had generation, ^£^£^ n £^X™ 
was to incase the level ^f^SSm^M to B14 to recover 
borer leaf feeding in B14. Two oacKcrosscs resistance under 

the B14 genotype, but with ^^°^^^ n 3^SSoss gen- 
artmcial infestation ^^^^Z^^d pedigree 
eration (Amargo 41.2504B ^ BM )jjmm relative 

to Amargo 41J5^B,nowever,a^^ ^^ay infested with corn 
progenies fiom ^^^^S W^vels of resistance to 
borer egg masses. Progenies ™}J™™™^z om the first intermated 
leaf feeding were ^ te ^^^^J?SSiatod to form the second 
generation also were f^^^^^ted in the second 
^iio^imt^^^^^^^^ ^though B64 and 
intermated generation and B68 was tio „ ^ differences in 
B68 were derived from the ^***^*£^TtoB64 and inter- 
breeding methods used (standard P^f* for B 68) 
mating, selfing, intermating, and * ven ^ ra ^ 2i. & addition 
£*S lines with differences JBS^B^ wftf ««• of 
tothe breedinrm^ u^ ^ (Zuber and 
germplasm also has been a conmouui^ ed tolerance to corn 
fjarrah, 1980). Because B6 ^^ m ^ on ^ n iafe e dwarf mosaic 
lethal necrosis, which is waTvku? et al, 1981), 

illustration of the effective combination of b *^ 6 ™T^^& to de- 
Scond-cycle lines that have ^»^^££^ S con- 
velop earlier maturity denvativw i d^end [^l^^J^^ 
verted and the source ° f ^ er i^S' ^ 4 combining ability 

good pest tolerance ^^^^^e^orable 3 it was 
for the central U.S. Corn Belt JJ^use ! oi ui recoveries of 

coiisideredo^b^^ 

B14 for use at higher ^** d £j^^^ 
obtamed,butthebreediug^^^ 

early-by-late crosses are produced with ^"J^ *JSn outlined me 
pSot^th^ 

breeding methods used in Minneso^ 1 nen- pro^a 

developmgearnermatuntyre^n^ 

used in commeraal ^ CTabte 8 ; ^. A^ and A 

from a cross of Mt42 f « nii a^4 abo included three backcrosses to 
after the third backcross to B14. A634 also ^ uo f£ backcross; there 
B14, but there was one generation °^ s ^^ afteronegeneration of 
were two additional backcrosses mad ^^^ e / c ^of ^203 X 
selfing. A635, A640, and A641 were selected from a <^" n ™\ nd 
B14; A635 was selected after two backcrosses to B14, whereas A640 ana 
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Table 8-2 Breeding methods used in the development of earlier maturity lines from early 
x late crosses. Adapted from Rinke and SenU (1961). 

Breeding method after cross 

No. of generations 



Backcrossesto Self- Frequency of Exttm fe of 
fertilization late parent method 



late parent 



no. 



4 S 5 A671 

I 4 4 A632.A634 

5 3 A635 



2 



I 6 2 A619, CM105t 



0 



7 1 A640. A641 



f CM105 developed by John Giesbrecht (1974, personal < 

A641 were pedigree selected directly from the F 2 generation. Although 
Mt42 and ND203 have similar flowering dates (about.85 d), selection for 
earlier flowering progenies with genotypes similar to B14 must have been 
easier in crosses to ND203 than to Mt42. In a separate program, CM105 
was developed by pedigree selection in the first backcross generation of 
the cross, CMV3 X B14 (J. Giesbrecht, 1974) personal communication). 
Hence, earlier derivatives of B14 were obtained after three (A632 and 
A632), two (A635), one (CM105), or zero (A640 and A641) backcrosses 
followed by pedigree selection. The combination of breeding methods 
depends on the heritability of the trait, expressivity of the trait from the 
nonrecurrent parent in the cross, and the extent one wishes to recover 
the phenotype of me recurrent parent Table 8-3 illustrates briefly some 
of the methods suggested for managing late X early crosses. Similar meth- 
ods could be used for other traits. 

The traditional pedigree selection methods of corn breeding ob- 
viously have been effective! (Duvick, 1977; Russell, 1974, 1984, 1986). 
But there has been concern that the genetic base of the germ plasm in- 
cluded in breeding programs has become restricted to a few elite geno- 
types (Anonymous, 1972, p. 97rl 18). Jenkins (1978) emphasized that the 
intercrossing of elite lines and reselection to develop second-cycle lines 
gradually limits the genetic base of the breeding germ plasm. Second- 
cycle lines have become the main component of present-day breeding 
programs, at least for lines released by public agencies. Jenkins (1936) 
listed 350 lines released by public agencies of which only eight (2%) were 
second-cycle lines. The trend has increased in subsequent decades, and 
it is estimated that by 1976 76% of the lines released by public agencies 
were second-cycle lines. The same trends seem to have occurred in the 
private sector (Smith, 1988). 

Some of the limitations of the pedigree method of breeding were 
suggested by Bailey and Comstock (1 976) and Bailey (1977) in simulation 
studies. They studied intra-line selection within an F 2 population devel- 
oped from a pair of inbred lines followed by selection among pure lines. 
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Table 8-3- B: 
eaiiy by late crosses, 
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rly lines from 



Season Rinke and Sente (1961) 



Bakerf 



Ttoyerf 



1 Early x late cross 



Early x late cross 



2 Produce F, 500 plants Produce F t 



Backcross (BQ earliest 
Ft to late parent 

Grow 15 BC ear-to-row 
with 100 plants per 
progeny. Self or BC 
10 early plants in 3 
early progeny rows 

BC or sett BC. Select 
earliest plants in early 
progeny rows in each 



8 



BC or self BC* Select 
earliest plants in early 
progeny rows in each 
generation. 

BC or self BC, Select 
earliest plants in early 
progeny rows in each " 
generation. 

Yield test topcrosses 



Self earliest F t plants 

Self earliest plants in 
early progenies with 
. late parent phenotype 

Self earliest plants in 
early progenies with # 
late parent phenotype 

Self earliest plants in 
early progenies with 
late parent phenotype 

Yield test for GCA 



Backcross best to late 

parent 
Backcross best to late 

parent 
Backcross best to late 
parent 



Balanced set early x 

late crosses 
Yield test for GCA and 

SCA Produce F, 
Self earliest 5 to 10% F, 

plants 
Sib or BC earliest plants 

to late parent 



Grow 800 plants and self 
or BC to late parent 
the earliest 5 to 10% 

Grow 800 plants and self 
or BC to late parent 
the earliest 5 to 10% 

Repeat BC or begin ped- 
igree selection 

Repeat BC or begin ped- 
igree selection 
Repeat BC or being ped- 
igree selection 
Repeat BC or being ped- 
igree selection ♦ 



9 Make selections ' . 
10 Make selections 
t Raymond Baker and A.F. Troyer (1982, personal communication). 

The obiectivc-6f their studies was to determine-the rektove probabiUties- 

a«SU to one derived progeny aU of the 
£ either one of inbred lines used to produce the cross. Chancy ofsuccess, 
of ^ dreaded on the pareata included in the ^ Kone p«eat 

«rrn« ?s dSadedlv better than the other parent, as in the case of B14 
^m^^S&B, the chances of ^bfcimng a d*rvatt£ 
line suoerior to the better patent are remote. If the two inbred hues 
mduded S ^C«oss difler h\ aUeles for a moderate number of ka ifr*. 
25 ormore) it isuniikely that aU of the favorable aUeles would be as- 
Snbled in one ttne. lUe other situation examined inc uded two inbred 
C ^ MWSl numbers ofloci with favorable aUeles; e.^ each ^e 
Sded 15 favorable aUeles of the 30 lociheterozygous m the F, The 
probabiUty of obtaining a derivative line from ^ ^ss^t is homo- 
S^ous foV 16 or more favorable aUeles is 0.825 and ttie probabdity that 
a derived line is homozygous for 20 or more favorable aUeles is 0.292. 
JotSon(1980 also concluded from a theoretical study that little or no 
proS could be expected from pedigree selection unless the parents 
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were nearly equal in value. The theoretical simulation studies support 
the general observation that selection is more productive withm popu- 
lations developed from crosses of good lines X good lines than from 
crosses of good lines X poor lines. The latter situation is reserved pri- 
marily for transferring specific traits that are not available from crosses 

of good lines. ... , • . 

Although Jenkins (1978) suggested more attention should be devoted 
to broadening the genetic base of new breeding germ plasm, practical 
considerations often limit a breeder's choice of germ plasm. New alleles 
can be introduced from other sources, but new sources usually do not 
meet the performance standards of the elite germ plasm currently avail- 
able. The chances of obtaining lines that exceed the currently available 
well-evaluated inbred lines are not good. Hence, the tendency w to con- 
tinue to recycle elite inbred lines that have demonstrated performance 
in hybrids. Other sources of germ plasm will not be used until they have 
been developed to be competitive with current germplasm sources. 

8-1.2 Developing Inbred Lines 

The development of inbred lines by self pollination and the evalu- 
ation for hybrid performance is the basic procedure in corn breeding 
programs of the U.S. Corn Belt and in many other areas where corn 
breeding is done. Information from research and experience has increased 
effectiveness of breeding procedures compared to earlier years. Breeders 
continue to search for better methods that will be more effective in the 
development and identification of inbred lines that have the genetic po- 
tential to contribute superior agronomic performance to hybrids. The 
breeder seeks the procedure that permits the greatest genetic gam per unit 
of resource input . • ■ .■ . ■ 

Most applied breeders seem to use similar procedures, with minor 
variations such as plant densities, number of plants per progeny row, 
number of self pollinations per row, generation at which to start hybrid 
testing, eta Probably there is considerable similarity of germplasm sources 
used by breeders-in different programs. Most breeders use an ear-to-row 
system with ^breeding and selection for several generations until a line 
is highly homozygous and homogeneous. Some breeders may use only 
two or three generations of self pollination with subsequent reproduction 
by sibmating within progenies. This latter procedure will produce some-, 
what more vigorous lines that yield more seed and produce more pollen 
than highly inbred lines, but genetic stability may be a problem. Although 
the single-seed descent procedure used by breeders of self-pollinated crops 
is used by few com breeders, there may be a use for it (Brim, 1966). l<or 
example, in winter nurseries where the cost per unit land area is hign, 
single-seed descent may be useful to advance a generation for a large 
number of lines at the S, or S2 level of inbreeding. 

One system of inbred-line development relies on phenotypic selection 
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CORN BREEDING 

a ™-thin ear-to-row progenies for several selling generations 
among and within ™- x ^™™]%"^* Selection is performed to iso- 
before evaluation for hybnd ^^^^mriw for certain areas 
late lines with ?T^SS^&lS^^ These traits 
of adaptation, plant ^PT ^^^^d^deemed necessary for 
have reasonably high ^^^f^^^of ^ pollination, S, lines, 
hybrid performance. For ^^SSk^SS' becomes 2* 
the additive genetic variance among : ™^^ is M maximum in the S, 
when F - 1. The ^£ ^HoSonand is zero when 

generation, but decreases rapidly wi^U^po^auon 

F — 1. Consequently, phenotypxc^ J^^S^sof selection 

within a M^^J^^.T^jeited primarily to among prog- 
The^for^sel^ 

enies and less ^^^^^Z^menfth generation of selfing when 
performance may be delayed to «J«ttuw ™ * ^ breeding system 
the number of selections should be greatly ^^-^^ inbred 
assumes favorable 

the same source (Jenkins, 1935; Spia^l94g. evaluation 
A second^ystem of ^^ff^S^^m^i^ 
for hybrid performance in Stypes that are identified for 

testcrosses of the So plan* orl S, hue* Ge^typ^ ntinued m ^ 
above-average hybnd performance in ^ese i^ ^ t 

^•"d-^^^S^X^i «■ de'termSd 
and the assumption is that the wmmmng ao y subsequent 

early in its ifj^^B^JS the breeder is 
generations * * br ^** d ^ hybrid per- 

able to ^ ^j^^^on mte^als thaThave more promise, 
formance, thus expending n^*** on mai procedure; . 

Jenkins (1935) P^ gM ^^(lto Hallauer 
Sprague (1946), Jl!3 et ai (1983) pre- 

and Ixipez-Perez (1979), '^J^ 1 ^^ ^967) also found that 
sented data that support it RusseU^ and wisjust as effective 

visual selection of mbredhnes ^^P^^Ses with above- 
as the tCSting 
Je^v^ 

e^Sct Uj£*> - - - -ft. ^een 
Probably ^ breedajuse a^ memo ^ of s 2 or 

the two breeders begin evalu- 

S 3 lines. Bauman OW^™^ « 27 £ consequently, testing for 
ations as follows: S* 18%, J3W ' a * * J~' ~L heine done simulta- 
hybrid performance and selfing and selection are being done simuiia 
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grown ear-to-row is the most ^Z^SSSLk CO Vigor of 
Les. This to»Wg*^^ 

the lines is decreased with mbr ^^Xj 5 ^ 0 verdominant effects, 
inant alleles ^^^°^Xn ^Z, or some other 
Many hnes are ^^ h ^^Xy rannot be used in a program to 
desired ^^S?£ ffivc selection within the row 
produce single-cross hybrid ^ W 1 ^! becomes minimal in gen- 
for Plants ^^£SSSffSSSSff^SSSk evident by the 

selectionfoir segregating types ispo&sible. ^ involves 

A second system ^^^^o£u^Mad (1974) 
some method of sibmatmg.ratherffian sen P°"£V . theoretical 
has called this a conservative Pf^^^ od ^mS with the de- 
discussion of the advantages of ^^^^^Z recombi- 
velopment of lines by ^^£SCne allele in the 
nation and segregation fctjtoa timt_ . j for desirable 

attributes. If *b*?*WV*;WVW m more vigorous than in a 
will be at a slower rate^that thep^are gore^g q 

(1981) reported that ^^S.Zt crosses for parents, but less var- 
similar to hybrids thathave remw Jirie ™ « frequency changes 
iable than double.crosses. ^nte^ ofSehet- 

over a period of several 8^ tt »» iSSto^Se genes, as 
erogeneity of loci it may be m0 ^ c f 1 cTplasm by a back- 

ta "£ ^^^oonservaUv. I^-P^J* 

Lting Utan the -"^j^^ES have 
MrS'iStef $&£ .975). Conseauently, i, is no. 
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poEion to corn-breeding nurseries. 

w OrreUdo of inbred TWa with Hybrid Pert.m«.ee 

ttta of the parental Bnetr ^J^SSSSSLl trait with the same 
eral studies have shown that f^S^tibr yield. Although many r 
Sail in the 1^* «*2S£t&K5»5. yield tavebee^poa- 

productivity index dan d^e now ^^^o,, however may 

tivars. „ ^^thods studies (Russell and f eich, 1967; 

Results from two •» e SmS32l that greater relationships may 
El-Lakany and RusseU, 1971) sugs^u ettvironn ients, such as high. 
occuTwhen materials are. "J^Sund Machado (1978) on. 

plant densities. Data were ^ hybrid yields when 

Lbred lines and ^^^^S^e source population was 
materials were grown ^^Sfand adapted to the U.S. Corn 
BSl synthetic which is genetically diverse ana a p portion, 

St &er four ^ff^^^^M * * l ^lZ 
c. tn s,: thev had 76 S, hn<*. The lines were / dou bl<*cross hybnd 



r to they had 76 S, lines. Tto^M TEL^ (double-cross hybrid 
a^b&plitden^^ deristfes 
tester) were ^/JfSSsly for several agronomic 
Although the lines ^^.^Sjnces among the lines for 13 
traits, there were highly significant <iittere *™ t "^^ces among 
atomic traits. Also, ^^^^^Tv^i^in^ 

Z lines for test^ss^^STnfwim^jrbrid yields that were high 
density of the inbreds nadconetatoo^wui ny^ ^ ^ 
enough to be of predictive valu£ Only leaf an* for ^ higher 

relatonship, and it was f^^^SnightsYto the lowest density 
density of the inbreds, and mc ^*°^™ except grain yield, r values 
of the testcrosses. For « «**J*^ M ^f change d little from 
were slightly greater at the ^ f ^!^ 6 r 1 0 S ^;. For inbred grain yield, 
the lowest to the Wghestdensi^of^ i^ re SS but changed UtUe from 
r values were greater at the For example, inbred 

the lowest to the ^%, d ^^*TZss yields at low mter- 
yields at the low density 1 3 0.28, and 0.33; for 
ES'att S S^^s ^elds at low, inteimediate, and 



Exhibit 9: Printed pages from the web site of the World Seed Organization 

First cited by Applicants in December 19, 2005 Amendment After Final, p. 8. 
The Amendment After Final was entered by the Examiner in the February 2, 2006 
Advisory Action. 
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Essential Derivation and Dependence 

Practical Itifotmation 



WHY THE CONCEPT OF ESSENTIAL DERIVATION? 

That principle, known as tha exempt, is essential for continued progress 

from plant breeding. 

However, its tanplemantatlon has P%tffSffA»nton 
S^^S^«nc.l.ima»o(con.inonk n (Wl«l 8 ..- . 

of vafawt w4 up* W *» ^^'iffiS? miMiStS breadeia' associate™. Iha 

^skm ~o^ 

* a technical ona: the question whether or not a plant variety jsto be 

the owner of the protected Initial variety. 
DEFINITION OF AN ESSENTIALLY DERIVED VARIETY 

Tha 1991 Act of the UPOV Convention states that "a variety shall be deemed to be 
e^nfeJy^Tfrom another variety (the Initial variety) when: 

» i* »aut nm tnantiv derived from the Initial variety, or from a 
L v J^ffiSK tf&SSSn* derived from the initial variety, 
^SSS&^SSZi of the essential characterises , that 
resurtfrom the genotype or combination of genotypes ofthe.nrt.al 



http://ww.wbrld^ed.o^^ 
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variety; 



». jisd.artydb.^ai.h.bl.ftomthelnltialvanetyann 

tX ganoSpa =r conblnawn of 
genotypes of the initial variety. 



^^^Waaf nMen 9 l»en in th. Convention a. (Mown: 
3 ) The technical aepecte (matter of facta) 

of the initial variety: 

,. dear distinctness In the sense of the UPOV Convention 

I. conformity to the Initial variety in the ft^SlSSSSff^ 
"' cha^eS that result from the genotype or combination of 

genotypes of the initial variely 
III. predominant derivation from an initial variety. 
Hone of the* requirements la not fulfilled, there Is no essential derivation. 
Themeth^ofbre^ 

species or even within a species basis. 

b) The juridical aspect 

The principle of dependence only exists in favour of a protected variety. This means 
that 

L the initial variety must be a protected one 

„, dependence can only exist from one protected variety alone 

S^^*^^eVa 9 ad TO .m«e^a 
made derivations from his work. 



11/14/2005 



Page 3 of 5 

Essential Derivation and Dependence - Practical Information 

ASSESSMENT OF ESSENTIAL DERIVATION 
mention*. above: 

derivation from an Initial variety", 
process. 

,„ «*,* p. •«<-. «Hou.er«ad. or. eon*.,.*.. 

4| combining ability 
A phenotypfc characteristics 
rnolecular characteristics. 

ttetmctnea* ^^S^to^'o^ASSINSEL tea outlaw wonted on 
sta tiafigang consider t h at technica lly rt » a aguaj — £^ ^ probabty temora 



„ Onashou^posa.spedesbys^^ 

* variety should bo ^^^"^SSwa new variety should be 

and a second ^^SSSSZ^iS^^ <* n P rove ' * dear 
considered as ^"^jJKXffidMt germplasm. 
evidence, that he has started ftwr ' f^ffl be disputable and the 

^ Between those two S^^SSS^VSm have to give, in 

records be provided for their examination. 

11/14/2005 

http://www.wo^^ : . 
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Essential Derivation and Dependence - Practical Irformation 

This approach may be diagrammed as follows: 

r 

\ Zone of non-derivation (Zone 1) 
I 

— Threshold No.1 
1 

\ Zone of uncertainty (Zone 2) 

— Threshold No.2 

1 Zoneofnorwllatlnctnessorof indisputable derivation (Zone 3) 



| — 1Q 

Locate 



— 100% . .. ( 

o^/a nf rjanomic conformity \ 

Sornebreedare^d^eiopin^ 

which breeders would ^avo f r^d^ too^rate. ™£^ffi£ nmf vari9t / is obviously 
breeder would I Know, ^J^^ be uncertainty and 
essenbaiy derived and dependentZone wj Bremer e e^aNished first as 

the implementation of the scheme. 

While this approach may be worthwhile, it also presents some obvious difficulties: 
0 Breeders have so far been unable to agree on threshold levels fer any 

* IvenTihe thresholds adopted by the industry had merit, they wHInot 

* re^nTan absdute certainty a^d a court of law could pass judgment on 
other bases or guidelines. 

Nevertheless, this approach does provide some framework ir> which breeders might 
proceed. 

CONSEQUENCES FOR THE BREEDERS 

The coj|«^ 

exemption" wWch ^^^^mXo^S oJe^WSeTOe 
Sl^aSS*^^.^^^ allow the creation of independent 

S^ ^^Bnles^r ff h^rs. S'eTrrmrs and biolo gic* dh/ejsJtyjBgje 

a) Choice of the parents 

u m ha ^arfain nf fheir leaal access and freedom to use all parent materials 

exemption". 

b) Breeding methods 

Any conventional breeding method could, in theory, provide an essentially derived 

1 1/14/2005 
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3es Among these methods we mclude: 



$ natural or induced mutations; w ^ U b on the number of 

J repeated backcrosses; g^?™* fSertSly derived variety. As shown In 
backcrosses which could lead to ^J^™*;' of ew jdenca. the authors of 
text of the 1« |1 Cor^jtoj ^^^rd being written 
the Convention had in mhnd at feast ^ bac ^, 0 ^ pres5U re exerted after 
in plural However, It must be **d *fj *° ~ ^/flnal result). 

d tensfermatlon by genetic engineering, 

C ) Development of technical Information 

Conform**^ 

toie frame of professional a ^f^^ either case, thresholds will come to exist In 

breeders will need; 

* a SO od knowfcdge of tine ^ 

9 variability of varieties P^^^phTsiologlcal profiles of their genebc 

* to know the P han °^P^°'^SnsweUas their breeding histories 
material and their experimental varieties, as ww « 

and documentation of legal access. 

. necessary for assessing such profiles in their 

Breeders will need to employ me tools "f^gf^J^ ^ protection of Intellectual 

d) Keeping of breading books 

Important records. 



11/14/2005 
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engineering. . 
SiSSSton by genetic enflineering. 

rass^-sass-------'" 



11/22/2002 

i ? ttp://w^.worldseed.or^AQcdv.htm 
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The opinion in support of the decision being entered today was not written 
for publication and is not binding precedent of the Board. 



UNITED STATES PATENT AND TRADEMARK OFFICE 



BEFORE THE BOARD OF PATENT APPEALS 
AND INTERFERENCES 



Ex parte William D. Griffith 



Appeal No. 2004-1968 1 
Application No. 10/000,311 



ON BRIEF 

Before SCHEINER, ADAMS and GREEN, Administrative P atent Judges. 
ADAMS, Administrative Patent Judge . 

DECISION ON APPEAL 
This is a decision on the appeal under 35 U.S.C. § 1 34 from the 
examiner's final rejection of claims 6, 12-19, 21, 24, 26-28 and 30-31. The 
examiner has indicated that claims 1-5, 7 and 9-11 are allowable. Page 3, Final 
Rejection, mailed July 1, 2003. Claims 20, 22, 23, 25, 29 and 32 are cancelled. 
The only remaining pending claim is claim 8. While appellant recognizes (Brief, 




1 This appeal is substantially similar to Appeal No. 2004-1503, Application No. 09/606.808; 
Appeal No. 2004-1506; Application No. 09/788,334; Appeal No. 2004-2317, Application No. 
09/771,938; Appeal No. 2004-2343, Application No. 09/772,520; and Appeal No. 2005-0396, 
Application No. 10/077,589. which all share the same assignee, Monsanto Company, the parent 
of wholly-owned subsidiary DeKalb Genetics Corporation. Accordingly we have considered these 
appeals together. 
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page 2) that claim 8 was rejected in the Final Office Action 2 , appellant does not 
include claim 8 as part of the subject matter of the instant appeal. I_a\, see ajsg, 
appellant's statement of the Issues on Appeal (Brief, page 3), which does not 
include claim 8. In this regard, we note, appellant's statement (Brief, page 19), 
"[t]he rejection of claim 8 concerns a minor clerical error easily corrected by 
amendment and thus has not been appealed. The examiner also recognized 
(Answer, bridging sentence, pages 2-3), "the indefiniteness rejection of claim 8 is 
not being contested...." Since appellant has conceded to the examiner's 
rejection of claim 8 and has not placed claim 8 before us on appeal, we have not 
considered claim 8 in our deliberations. 

Claims 6, 12, 17, 19, 26 and 30 are illustrative of the subject matter on 
appeal and are reproduced below. In addition, for convenience, we have 
reproduced allowable claims 1 , 2, and 1 1 below: 

1 . Seed of com inbred line designated LH321 , representative seed of said 
line having been deposited under ATCC Accession No. . 

2. A corn plant, or parts thereof, produced by growing the seed of claim 1 . 

6. The corn plant of claim 2, wherein said plant is further defined as 
comprising a gene conferring male sterility. 

1 1 . A method for producing a hybrid com seed comprising crossing a first 
inbred parent com plant with a second inbred parent corn plant and 
harvesting the resultant hybrid com seed, wherein said first inbred parent 
corn plant or second said parent com plant is the corn plant of claim 2. 



2 According to the examiner (page 3, Final Rejection, mailed July 1 , 2003), claim 8 remains 
"rejected under 35 U.S.C. [§1 112, second paragraph, as being indefinite for failing to particularly 
point out and distinctly claim the subject matter which applicant regards as the invention, as 
stated on pages 10-1 1 of the last Office [Ajction." At page 10 of this "last" Office Action, mailed 
January 13 2003, the examiner finds "(cjlaim 8 is indefinite in its recitation in line 1 of 
'the...protoplasts' which lacks antecedent basis in claim 6. Amendment of claim 8, line 1 to delete 
'the' before 'cells' would obviate this rejection." 



mmmmm»m»>~ ****** mm*****-' ' '**"* lt, » ' 
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12. A hybrid corn seed produced by the method of claim 1 1 . 

17. A method for producing inbred LH321 seed, representative seed of which 
have been deposited under ATCC Accession No. , comprising: 

a) planting a collection of seed comprising seed of a hybrid, one of 
whose parents is inbred LH321, said collection also comprising 
seed of said inbred; 

b) growing plants from said collection of seed; 

c) identifying inbred parent plants; 

d) controlling pollination in a manner which preserves the 
homozygosity of said inbred parent plant; and 

e) harvesting the resultant seed. 

19. A method for producing a LH321 -derived corn plant, comprising: 

a) Crossing inbred com line LH321, representative seed of said line 

having been deposited under ATCC [Accession [N]umber , 

with a second com plant to yield progeny corn seed; and 

b) Growing said progeny corn seed, under plant growth conditions, to 
yield said LH321 -derived com plant. 

26. The corn plant, or parts thereof, of claim 2, wherein the plant or parts 
thereof have been transformed so that its genetic material contains one 
or more transgenes operably linked to one or more regulatory elements. 

30. A method for developing a com plant in a corn plant breeding program 
using plant breeding techniques comprising employing a com plant, or its 
parts, as a source of plant breeding material comprising: using the corn 
plant, or its parts, of claim 2 as a source of said breeding material. 

The references relied upon by the examiner are: 

Hunsperger et al. (Hunsperger) 5,523,520 Jun. 4, 1 996 

Eshed et al. (Eshed), "Less-Than-Additive Epistatic Interactions of Quantitative 
Trait Loci in Tomato," Genetics . Vol. 143, pp. 1807-17 (1996) 

Kraft et al. (Kraft), "Linkage Disequilibrium and Fingerprinting in Sugar Beet," 
Theoretical and Applied Genetics , Vol. 101, pp. 323-36 (2000) 
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GROUNDS OF REJECTION 

Claim 6 stands rejected under 35 U.S.C. § 1 12, second paragraph as 
indefinite in the recitation of the phrase "further defined as comprising a gene 
conferring male sterility." 

Claims 26-28 stand rejected under 35 U.S.C. § 112, second paragraph as 
indefinite in the recitation of the phrase "transformed so that its genetic material 
contains one or more transgenes." 

Claims 6, 12-19. 21 , 24, 26-28, 30. and 31 stand rejected under the 
written description provision of 35 U.S.C. § 112, first paragraph. 

Claims 6, 12-19. 21. 24, 26-28, 30 and 31 stand rejected under the 
enablement provision of 35 U.S.C. § 1 12, first paragraph. 

We reverse. 

BACKGROUND 

According to paragraph 23 of appellant's specification, the present 
invention 

relates to the seeds of inbred corn line LH321 , to the plants [and 
plant parts] of inbred corn line LH321 and to methods for producing 
a corn plant produced by crossing the inbred line LH321 with itself 
or another com line, and to methods for producing a corn plant 
containing in its genetic material one or more transgenes and to the 
transgenic com plants produced by that method. 

Paragraphs 44-55 of appellant's specification disclose morphologic and "other- 
characteristics of the inbred corn line LH321. On this record the examiner has 
indicated that claims drawn to plants, plant parts, and seed of the corn variety 
designated LH321 are allowable. See e&. claims 1-5. 7. and 10. and page 3 of 
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the Final Rejection, mailed July 1, 2003, wherein the examiner states "[c]laims 1- 
5, 7 and ...[10] are allowed." 

A second aspect of the present invention comprises "hybrid corn seeds 
and plants produced by crossing the inbred line LH321 with another corn line." 
Specification, paragraph 23, see also claims 12-16. On this record the examiner 
has indicated that claims drawn to a process of producing corn seed wherein the 
process comprises crossing a first parent com plant with a second parent corn 
plant are allowable. See claim 11, and Final Rejection, mailed July 1, 2003, 
wherein the examiner states claim 11 is allowed. 

A third aspect of the present invention is a com plant from the inbred com 

line LH321 further comprising "a cytoplasmic factor that is capable of conferring 

male sterility" (specification, paragraph 24); or transformed so that its genetic 

material contains one or more transgenes operably linked to one or more 

regulatory elements" (see §£., claims 26-28). As appellant explains 

(specification, paragraph 13), u [l]t should be understood that the inbred can, 

through routine manipulation of cytoplasmic or other factors, be produced in a 

male-sterile form." According to appellant (specification, paragraph 67) 

scientists in the filed of plant biology developed a strong interest in 
engineering the genome of plants to confer and express foreign 
genes, or additional , or modified versions of native, or 
endogenous, genes (perhaps driven by different promoters) in 
order to alter the traits of a plant in a specific manner. Such foreign 
additional and/or modified genes are referred to herein collectively 
as "transgenes". Over the last fifteen to twenty years several 
methods for producing transgenic plants have been developed, and 
the present invention, in particular embodiments, also relates to 
transformed versions of the claimed inbred line. 



rt-w^mi, di'*;-- . »w^.«,*«.<.>wib.i>»» .^ue k -H».mm»>- •"■•>"■■ a»fe<w»-"»- .mutt- ■ ■■« «■■«. ■< iM«u»..a**f... 
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A final aspect of the present invention is directed to a process of 
producing an inbred com plant derived from a plant of the inbred corn line LH321 
(see e&, claims 11, 19 and 30), as well as hybrid plants and seed resulting from 
such a process (see e^, claims 12-16). As discussed, supra , the examiner has 
indicated that claim 1 1 was allowable. According to appellant's specification 
(paragraph 56), 

[tlhis invention is also directed to methods for producing a corn 
plant by crossing a first parent com plant with a second parent corn 
plant, wherein the first or second com plant is the inbred corn plant 
from the line LH321 . Further, both first and second parent com 
plants may be from the inbred line LH321. Therefore, any methods 
using the inbred corn line LH321 are part of this invention: selfing, 
backcrosses, hybrid breeding, and crosses to populations. Any 
plants produced using inbred com line LH321 as a parent are 
within the scope of this invention. 

Against this backdrop, we now consider the rejections of record. 

DISCUSSION 

Definiteness : 

Claims 6 and 26-28 stand rejected under 35 U.S.C. § 1 12, second 
paragraph. For the following reasons we reverse. 

Claim 6 

According to the examiner (Answer, page 3), "the recitation 'further 
defined as comprising a gene conferring male sterility" ... appears to broaden the 
scope of its parent claim, or to raise some doubt as to whether the com plant of 
claim 6 must be male sterile." In this regard, the examiner finds (idj, *'[t]he 
specification does not define plants expressing all the physiological and 
morphological characteristics of LH321 as being male sterile, or as comprising a 
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gene that confers male sterility; in fact, the plant of claim 2 (from which claim 6 
depends) is male fertile." 

Initially, we note that claim 6 does not require that the corn plant express 
all the physiological and morphological characteristics of LH321. To the 
contrary, this appears to be the subject matter of claim 5, which the examiner 
has indicated to be allowable. Page 3, Final Rejection, mailed July 1, 2003. As 
we understand claim it, claim 6 is drawn to a com plant, or parts thereof, 
produced by growing the seed of claim 1, wherein the plant or plant parts further 
comprise a gene conferring male sterility. In our opinion, claim 6 further limits 
the subject matter of claim 2, by requiring the plant of claim 2 to further comprise 
a gene conferring male sterility. Accordingly, we disagree with the examiner that 
claim 6 fails to further limit the subject matter of claim 2, from which it depends. 

In addition, we fail to understand the examiner's statement that "claim 6 
does not incorporate all elements of the parent claim [(claim 2)]." As discussed 
above, claim 6 depends from claim 2, thus all the elements of claim 2 are 
present in claim 6. Claim 6, however, possesses an additional limitation not 
found in claim 2 - a gene conferring male sterility. Thus, the male fertile plant of 
claim 2, is now male sterile as a result of the additional limitation added in claim 
6. The examiner provides no evidence that male fertile plants cannot be made 
male sterile. To the contrary, we recognize the examiner's suggestion that 
appellant add two new claims drawn to (1) "[a] method of producing a male 
sterile corn plant comprising transforming the plant of claim 2 with nucleic acid 
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molecule that confers male sterility; and (2) "[a] male sterile corn plant produced 
by the ..." suggested method claim above. 

Notwithstanding the examiner's assertion to the contrary, in our opinion, a 
person of ordinary skill in the art would understand what is claimed. Amqen Inc. 
v. Chuaai Pharmaceutical Co.. Ltd. . 927 F.2d 1200, 1217, 18 USPQ2d 1016, 
1030 (Fed. Cir. 1991 ). Accordingly, we reverse the rejection of claim 6 under 35 
U.S.C. § 112, second paragraph. 

Claims 26-28 

According to the examiner (Answer, page 4), the recitation in claim 26 that 
the claimed com plant be "'transformed so that its genetic material contains one 
or more transgenes' . . . appears to broaden the scope of claim 2, or raises some 
doubt as to whether the plant has all of the traits expressed by the plant of claim 
2." According to the examiner (id.), "fs]ince claim 2 is drawn to a plant with 
defined characteristics and genotypes which exclude the presence of introduced 
transgenes, it is confusing to characterize these plants as comprising additional 
genes." In addition, the examiner finds (id.), "(dependent claims 27-28 fail to 
remedy the deficiency of claim 26. 

As with the discussion of claim 6 above, claim 26 simply adds a further 
limitation to claim 2. Specifically, that the plant or plant parts of claim 2 "have 
been transformed so that its genetic material contains one or more transgenes 
operably linked to one or more regulatory elements." Accordingly, 
notwithstanding the examiner's assertion to the contrary, in our opinion, a person 
of ordinary skill in the art would understand what is claimed. Amaen Inc. v. 
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Chuoai Pharmaceutical Co.. Ltd. , 927 F.2d 1200, 1217, 18 USPQ2d 1016, 1030 
(Fed. Cir. 1991 ). Accordingly, we reverse the rejection of claims 26-28 under 35 
U.S.C. § 112, second paragraph. 



Written Description : 

Claims 6, 12-19, 21 , 24, 26-28, 30 and 31 stand rejected under the written 



description provision of 35 U.S.C. § 112, first paragraph. 

Claims 12-16 

According to the examiner (Answer, page 7), 

A review of the language of claims 12-16 indicates that the claims 
are drawn to a genus, i.e., any and all hybrid com seeds, and the 
hybrid corn plants produced by growing said hybrid seeds, wherein 
the hybrid seeds are produced by crossing inbred corn plant LH321 
with any second, distinct inbred com plant. Variation is expected in 
the complete genomes and phenotypes of the different hybrid 
species of the genus, since each hybrid has one non-LH321 parent 
that is not shared with the other hybrids. Each of the hybrids would 
inherit a different set of alleles from the non-LH321 inbred parent. 
As a result, the complete genomic structure of each hybrid, and 
therefore the morphological and physiological characteristics 
expressed by each hybrid, would differ. 

Accordingly the examiner finds (Answer, page 13), 

(gjiven the lack of written description in the specification regarding 
any of a multitude of non-LH321 parents to be used in a 
backcrossing breeding method or any other classical breeding 
method, one skilled in the art would not have recognized Appellant 
to have been in possession of the claimed hybrids or progeny 
plants as recited in claims ... 12-16. 
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As we understand it, the examiner's concern (see Answer, pages 15- 
1 6) is that since the hybrids inherit only 14 of their diploid 3 set of chromosomes 
from the plant of com variety LH321 , a person of skill in the art would not have 
viewed the teachings of the specification as sufficient to demonstrate that 
appellant was in possession of the genus of hybrid seeds and plants 
encompassed by claims 12-16. According to the examiner (Answer, page 16), 
"[t]hat all hybrids will inherit half of their alleles from LH321 does not provide any 
information concerning the morphological and physiological characteristics that 
will be expressed by the claimed hybrids." 

There is no doubt that the expressed gene products of a hybrid plant, e.g., 
the morphological and physiological traits, of LH321 and a non-LH321 com plant 
will depend on the combination of the genetic material inherited from both 
parents. See Answer, page 22. Nevertheless, we disagree with the examiner's 
conclusion (id.) "[t]hat all hybrids will inherit half of their alleles from LH321 does 
not provide any information concerning the morphological and physiological 
characteristics that will be expressed by the claimed hybrids." 

On these facts, we find it necessary to take a step back and consider what 
is claimed. As we understand the them, the claims are drawn to a F, 4 hybrid 
seed (claims 12, 14 and 15) or plant/plant part (claim 13, and 16) resulting from a 

3 According to appellant's specification (page 21), u [i]n a diploid cell or organism, the two alleles of 
a given gene occupy corresponding loci on a pair of homologous chromosomes." Stated 
differently, diploid means a cell or organism having two sets of chromosomes. 

4 According to appellant's specification (page 3), "(a) single-cross hybrid is produced when two 
inbred lines are crossed to produce the F, progeny." 
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cross between the inbred com plant LH321 and a non-LH321 corn plant. The 
claims do not require the hybrid to express any particular morphological or 
physiological characteristic. Nor do the claims require that a particular non- 
LH321 corn variety be used. 5 All that is required by the claims is that the F, 
hybrid has one parent that is a plant of com variety LH321 . Since the examiner 
has indicated that the seed and the plant of the inbred line LH321 are allowable 
(see claims 1 and 2), there can be no doubt that the specification provides an 
adequate written description of this inbred com line. In addition, the examiner 
recognizes (Answer, page 7) that appellant's specification describes four 
exemplary hybrids wherein one parent was a plant of the inbred corn line LH321 , 
see e^g., specification, pages 31-33. Accordingly, it is unclear to this merits 
panel what additional description is necessary. 

As set forth above, the purpose of the written description requirement is to 
"ensure that the scope of the fight to exclude, as set forth in the claims does not 
overreach the scope of the inventor's contribution to the field of art as described 
in the patent specification." Reiffin . Here the F, hybrid seed or plant has one 
parent that is a plant of the inbred line LH321. To that end, to satisfy the written 
description requirement, the inventor "must convey with reasonable clarity to 
those skilled in the art that, as of the filing date sought , he or she was in 
possession of the invention" [emphasis added]. Vas-Cath Inc. v. Mahurkar , 935 
F.2d 1555. 1563-64, 19 USPQ2d 1111, 1117 (Fed. Cir. 1991). For the foregoing 



5 According to appellant (Brief, page 16), "hundreds or even thousands of other maize plants . 
were known at the time the application was filed...." 
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reasons it is our opinion that appellant has provided an adequate written 

description of the subject matter set forth in claims 12-16. Accordingly, we 

reverse the rejection of claims 12-16 under the written description provision of 35 

U.S.C. § 1 12, first paragraph. 

Claims 17-19. 21, 24. 30 and 31« 

According to the examiner (Answer, page 12), "[cjlaims 19, 21, 24, 30 and 

31 read on processes involving the repeated outcrossing of the exemplified 

inbred to multitude of genetically unrelated and uncharacterized corn plants for 

multiple generations." As the examiner explains (id.), 1H321 may be used only 

in the initial cross, and then the progeny of this cross may be crossed to a 

multitude of unrelated and uncharacterized com plants for up to 7 times (as 

recited in claim 21) or ad infinitum (as claimed in claims 19, 24, 30 and 31)." In 

this regard, the examiner finds (id.), 

[t]he specification fails to disclose or describe any progeny resulting 
from such crosses, wherein said progeny could contain only a small 
portion of the LH321 genome, if any at all, and wherein said 
progeny would contain a majority of undisclosed and 
uncharacterized genetic material from a multitude of undisclosed 
and uncharacterized parents. Furthermore, no description has 
been provided for the progeny of such crosses with regard to even 
one morphological trait of said progeny containing a majority of 
non-LH321 genetic material. 

Thus, the examiner concludes (Answer, page 13), "given the lack of an adequate 

written description of the claimed progeny plants, any method of using said 



6 We note that while the examiner includes (Answer, page 13) claims 17 and 18 with claims 19, 
21, 24, 30 and 31 in concluding that the claims are inadequately described, the examiner has 
explained (Answer, pages 12-13) the basis of this rejection as it applies to claims 19, 21. 24, 30 
and 31. 
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progeny plants in further crosses, as claimed in claims 17-19, 21, 24, 30 and 31, 
would also be inadequately described. 

As we understand the examiner's argument, not only does appellant have 
to provide a written description of the starting com plant (LH321), but appellant 
also must look into the future to determine every other potential com plant that 
someone may wish to cross with the LH321 inbred line, and provide written 
descriptive support for not only every other com plant that could be crossed with 
this line, but also the resulting progeny of each cross. 

As set forth in Reiffin . the purpose of the written description requirement is 
to "ensure that the scope of the right to exclude, as set forth in the claims does 
not overreach the scope of the inventor's contribution to the field of art as 
described in the patent specification." Here the method of producing an inbred 
corn plant requires a plant of the inbred corn line LH321 be used as the starting 
material. To that end, to satisfy the written description requirement, the inventor 
"must convey with reasonable clarity to those skilled in the art that, as of the fijing 
date sought , he or she was in possession of the invention" [emphasis added]. 
Vas-Cath . The examiner has indicated that a claim to the plant of the inbred 
corn line LH321 is allowable, see e^, appellant's claim 2. Therefore, in our 
opinion, there can be no doubt that appellant was in possession of this plant, in 
addition to a method of using that plant to cross with any other com plant to 
produce an inbred com plant as set forth in claims 17-19. 21 , 24, 30 and 31 . 

In our opinion, it matters not what the other corn plants are, or what the 
progeny of a cross between the LH321 inbred line and some other corn plant 
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represents. The inventions of claims 17-19, 21, 24, 30 and 31 are drawn to the 
use of the LH321 inbred line as the starting material 7 to produce an inbred corn 
plant. In this regard, we emphasize, the claims are not drawn to a seed or plant 
that is the result of such a cross. Therefore, we are not persuaded by the 
examiner's assertion (Answer, page 11), 

[t]he product of the method of claim 31, ... would contain 
substantial amounts of non-LH321 genetic material [that] has not 
been characterized or described, because the collection of traits 
that it possesses has not been disclosed, and because it contains 
substantial amounts of non-LH321 genetic material which itself has 
not been described. 

Accordingly, for the foregoing reasons, it is our opinion that appellant has 
"convey[ed] with reasonable clarity to those skilled in the art that, as of the filing 
date sought, [they were] in possession of the invention," Vas-Cath (emphasis 
omitted). Therefore, we reverse the rejection of claims 17-19, 21, 24, 30 and 31 
under the written description provision of 35 U.S.C. [§] 112, first paragraph. 

Claims 6 and 26-28 

According to the examiner (Answer, page 13), "[cjlaims 26-28 are drawn 
towards L321 plants further comprising a foreign gene ( transgene 1 ) which was 
previously isolated as a piece of DNA, and then stably inserted into the corn 
genome by transformation." The examiner finds, however, that "the specification 
does not describe identified or isolated single loci for all corn plant traits." 
Answer, page 14. More specifically, the examiner finds (id.), claims 26-28 

7 See Answer, page 12, wherein the examiner also recognizes that "LH321 may be used only in 
the initial cross...." 
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"broadly encompass single loci that have not been discovered or isolated." To 
the extent that the examiner is asserting that appellant has not provided an 
enabling disclosure of single loci that have not been identified, we note that to 
satisfy the written description requirement, the inventor "must convey with 
reasonable clarity to those skilled in the art that, as of the fling daje sought, he 
or she was in possession of the invention" [emphasis added]. Vas-Cath. 

Nevertheless, it may be that the examiner's concern (Answer, page 22), is 
that "isolated single genes or loci that confer yield enhancement or yield stability 
... have not been discovered or isolated...." In this regard, we note the 
examiner's assertion (id), "[appellant cannot be in possession of LH321 plants 
transformed with gene(s) conferring these traits." The examiner, however, 
provides no evidence to support the assertion that a person of ordinary skill in 
the art would not recognize that single loci for yield enhancement or yield stability 
are known in the art. In this regard, we note that appellant discloses 
(specification, paragraph 133), "[m]any single locus traits have been identified ... 
examples of these traits include, but are not limited to, ... enhanced nutritional 
quality, industrial usage, yield stability, and yield enhancement." It appears that 
the examiner has overlooked appellant's assertion that single locus traits for 
yield stability and yield enhancement are well known in the art. To this end, we 
direct the examiner's attention to, for example, United States Patent No. 
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5,936,145 C145f . issued August 10, 1999. which is prior to the filing date of the 
instant application. For clarity, we reproduce claims 8, 29 and 39 of the '145 
patent below: 

8 A corn plant having all the physiological and morphological 
' characteristics of com plant 87DIA4, a sample of the seed ofsaid corn 
plant having been deposited under ATCC Accession No. 203192. 

29. The com plant of claim 8, further comprising a single gene conversion. 

39. The single gene conversion of the com plant of claim 29, where the 
gene confers enhanced yield stability. 

As we understand it. claim 39 of the '145 patent, is drawn to a corn plant which 

comprises a single gene conversion, wherein the gene confers enhanced yield 

stability. Thus, contrary to the examiner's assertion it appears, for example, that 

a single gene that confers enhanced yield stability was known in the art prior to 

the filing date of the instant application. We remind the examiner "a patent need 

not teach, and preferably omits, what is well known in the art." Hybntech 

incgjBorated " Monodonaj Antibodies. Inc. 802 F.2d 1367, 1385,231 USPQ 81 , 

94 (Fed. Cir. 1986). 

We remind the examiner that the inquiry into whether the description 
requirement is met must be determined on a case-by-case basis and is a 
question of fact. InjeWe^ F.2d 257. 262. 191 USPQ 90, 96 (CCPA 
1 976). A description as filed is presumed to be adequate; unless or until 
sufficient evidence or reasoning to the contrary has been presented by the 



denote that the assignee of the '145 patent is DeKalb Genetics Corporation, Tne ; assignee of 
thTpresentapplicationis Monsanto Company, the parent of wholly-owned subs.d.ary DeKalb 
Genetics Corporation. 
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examiner to rebut the presumption. See exj., In re Marzocchi . 439 F.2d 220, 
224, 169 USPQ 367, 370 (CCPA 1971). The examiner, therefore, must have a 
reasonable basis to challenge the adequacy of the written description. 
Accordingly, it is the examiner who has the initial burden of establishing by a 
preponderance of evidence that a person skilled in the art would not recognize in 
an applicant's disclosure a description of the invention defined by the claims. 
Wertheim . 541 F.2d at 263, 191 USPQ at 97. On this record, the examiner 
provides no evidence to support the assertion that single loci that govern, for 
example, yield enhancement or enhanced yield stability are not described. 

Furthermore, we recognize the examiner's assertion (Answer, page 13) 
that "one skilled in the art would not have recognized [ajppellant to have been in 
possession of the claimed hybrids or progeny plants as recited in claim[ ] 6...." 
As we understand it, claim 6 is drawn to a com plant produced by growing the 
seed of com inbred line LH321 further defined as comprising a gene conferring 
male sterility. The examiner has provided no evidence on this record as to why 
such a com plant is not adequately described in appellant's specification. In this 
regard, we note that in the rejection under 35 U.S.C. § 1 12, second paragraph, 
the examiner suggested adding two new claims directed at (1 ) a method of 
producing a male sterile com plant comprising transforming the plant of claim 2 
with a nucleic acid molecule that confers male sterility, and (2) a male sterile 
com plant produced by the method set forth above. Accordingly, we are not 
persuaded by the examiner's assertion that the specification does not provide an 
adequate written description of claim 6. 
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Further, we direct the examiner's attention to claim 16 of related Appeal 
Nos. 2005-1506 and 2004-2317, which differ from claim 6 on this record only in 
the variety of com. In addition, we note that the disclosure of Appeal Nos. 2005- 
1506 and 2004-2317 and the instant application are substantially similar. 
However, in both Appeal Nos. 2005-1506 and 2004-2317 the examiner 
apparently found that appellant's specification provided an adequate written 
description of claim 16 as no rejection of this claim was made under the written 
description provision of 35 U.S.C. § 1 12, first paragraph. Accordingly, we find 
that the examiner has treated claim 6 in a manner that is inconsistent with the 
prosecution of similar claims in related applications 09/788,334 and 09/771938, 
which is the subject matter of Appeal Nos. 2004-1506 and 2004-2317 
respectively. 

For the foregoing reasons, we are not persuaded by the examiner's 
arguments. Accordingly, we reveYse the rejection of claims 6 and 26-28 under 
the written description provision of 35 U.S.C. [§] 112. first paragraph. 

Summary 

For the foregoing reasons, we reverse the rejection of claims 6, 12-19, 21, 
24, 26-28, 30 and 31 under the written description provision of 35 U.S.C. § 1 12, 
first paragraph. 

Enablement : 

Claims 6, 12-19, 21, 24, 26-28, 30 and 31 stand rejected under the 
enablement provision of 35 U.S.C. § 112, first paragraph. The examiner finds 
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(Answer, page 39), claims 27-30 "are broadly drawn towards inbred corn plant 
101501 1 further defined as having a genome comprising any single locus 
conversion, encoding any trait; or wherein the single locus was stably inserted 
into a corn genome by transformation." The examiner presents several lines of 
argument under this heading. We take each in turn. 
I. Retaining the morphological fidelity of the original inbred line : 

According to the examiner (Answer, page 30, emphasis added), "[l]t is not 
clear that single loci may be introduced into the genetic background of a plant 
through traditional breeding, while otherwise maintaining the genetic and 
morphological fidelity of the original inbred variety.. .." With reference to 
Hunsperger, Kraft, and Eshed the examiner asserts (Answer, page 38), "[t]he 
rejection raises the issue of how linkage drag hampers the insertion of single 
genes alone into a plant by backcrossing, while recovering al| of the original 
plant's genome." 

We note, however, that claims 26-28 (those which are drawn to a plant 

transformed with one or more transgenes) do not require that the plant maintain 

the genetic and morphological fidelity of the original inbred variety. Nor do 

claims 26-28 require that the resultant plant retain all of the "original plant's 

genome " as a result of a backcrossing technique. As appellant explains 

(specification, paragraph 41, emphasis added), 

[sjingle locus converted or conversion plant refers to plants which 
are developed by a plant breeding technique called backcrossing 
wherein essentially all of the desired morphological and 
physiological characteristics of an inbred are recovered in addition 
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to the single locus transferred into the inbred via the backcrossing 
technique or via genetic engineering. 

We find nothing in the appellant's specification to indicate that the single locus 
converted plant retains aj of the morphological and physiological traits, or aJ! of 
the genome, of the parent plant in addition to the single locus transferred yja the 
backcrossing technique. Accordingly, we disagree with the examiner's 
assertions to the contrary. 

Further, while the examiner does not explain the basis for the rejection of 
claim 6 under this heading, we note as discussed supra , claim 6 is drawn to a 
corn plant produced by growing the seed of com inbred line LH321 further 
defined as comprising a gene conferring male sterility. In this regard, we note 
that appellant's specification discloses (paragraph 19), "several methods of 
conferring genetic male sterility [that are] available [in the art]." We find no 
evidence in the Answer to suggest this disclosure in appellant's specification is 
incorrect, or insufficient. In addition, we note that the examiner's rejection of 
claim 6 is inconsistent with the manner in which a similar claim was treated in 
related applications 09/788,334 and 09/771,938, the subject matter of Appeal 
Nos. 2004-1506 and 2004-2317 respectively. Claim 16 of related applications 
09/788,334 and 09/771 ,938, differs from claim 6 of the instant application only 
with regard to the corn variety. Nevertheless, while the disclosure in these 
related applications is substantially similar to the disclosure of the instant 
application, claim 16 was not rejected under the enablement provision of 35 
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U.S.C. § 1 12, first paragraph, in either of related applications 09/788,334 or 
09/771,938. 

Further, we recognize appellant's argument (Brief, page 16) that the 

examiner failed to establish a nexus between Hunsperger's discussion of 

petunias; Kraft's discussion of sugar beets; and Eshed's discussion of tomatoes, 

and the subject matter of the instant application - corn. Absent evidence to the 

contrary, we agree with appellant (jdj, "the [examiner's] indication 1 " 1 that the 

references concerning petunias, sugar beets and tomatoes apply to corn is 

made without any support." That the examiner has failed to identify (Answer, 

page Answer, page 38) an example "in the prior art of plants in which linkage 

drag does not occur," does not mean that linkage drag is expected to occur in 

com breeding, which according to appellant (Brief, page 16) "is extremely 

advanced and well known in the art." In this regard, we agree with appellant 

(Brief, pages 16-17), the examiner has improperly placed the burden on 

appellant to demonstrate that the examiner's unsupported assertion is not true. 

We remind the examiner, as set forth in In re Wright . 999 F.2d 1557, 1561-62, 27 

USPQ2d 1510, 1513 (Fed. Cir. 1993): 

When rejecting a claim under the enablement requirement of 
section 1 12, the PTO bears an initial burden of setting forth a 
reasonable explanation as to why it believes that the scope of 
protection provided by that claim is not adequately enabled by the 
description of the invention provided in the specification of the 
application; this includes, of course, providing sufficient reasons for 
doubting any assertions in the specification as to the scope of 
enablement. 



9 See Answer page 38, wherein the examiner asserts "(l]inkage drag appears to be a 
phenomenon that occurs in all plant types." 
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II. Corn molecul ar genetic markers: 

According to the examiner (Answer, page 27), 

[n]o guidance has been provided for the identification of any 
molecular genetic markers such as restriction fragment length 
polymorphisms [RFLPsJ as claimed in claim 31 , wherein said 
genetic molecular markers have been demonstrated to be inked to 
com genes conferring agronomically desirable traits, or their use to 
breed and obtain improved corn genotypes using LH321 as the 
starting material. 

Admittedly, we find the examiner's statement less than clear. However, 
as we understand it the examiner finds that the specification fails to enable claim 
31 because a link between genes conferring agronomically desirable traits and 
RFLPs has not been established: However, as we understand claim it, claim 31 
is drawn to a method of using a plant from the LH321 inbred com line as the 
source of plant breeding material in the development of a corn plant in a corn 
plant breeding program using plant breeding techniques which are selected from 
the group consisting of: recurrent selection, backcrossing, pedigree breeding, 
RFLP enhanced selection, genetic marker enhanced selection, and 
transformation. As appellant discloses (specification, paragraph 3), "[t]he 
complexity of inheritance influences choice of the breeding method." Appellant 
then provides a description of various breeding methods. See e^, specification, 
paragraphs 3-13. In addition, appellant discloses (specification, ape 14), several 
reference books wherein "[descriptions of other breeding methods that are 
commonly used for different traits and crops can be found In addition, 
appellant provides a description of various marker genes. See e&, 
specification, paragraphs 69-75. Further, appellant discloses (specification, 
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paragraph 91), "[f]orthe relatively small number of transgenic plants that show 

higher levels of expression, a genetic map can be generated, primarily via 

conventional FRLP, PCR and SSR analysis, which identifies the approximate 

chromosomal location of the integrated DNA molecule." In addition, appellant 

provides a reference "for exemplary methodologies in this regard..." Id. Faced 

with this disclosure, the examiner provides no evidence to support his assertion 

that appellant's specification does not provide an enabling disclosure of the 

invention set forth in claim 31. 

As set forth in In re Marzocchi . 439 F.2d 220, 224, 169 USPQ 367, 370 

(CCPA 1971), the burden is on 

the Patent Office, whenever a rejection on this basis is made, to 
explain why it doubts the truth or accuracy of any statement in a 
supporting disclosure and to back up assertions of its own with 
acceptable evidence or reasoning which is inconsistent with the 
contested statement. Otherwise, there would be no need for the 
applicant to go to the trouble and expense of supporting his 
presumptively accurate disclosure. 

On this record, we find only the examiner's unsupported conclusions as to why 

the specification does not enable the claimed invention. We remind the 

examiner that nothing more than objective enablement is required, and therefore 

it is irrelevant whether this teaching is provided through broad terminology or 

illustrative examples. Marzocchi . 439 F.2d at 223, 169 USPQ at 369. In the 

absence of an evidentiary basis to support the rejection, the examiner has not 

sustained his initial burden of establishing a prima facie case of non-enablement. 

In this regard, we note that the burden of proof does not shift to appellant until 
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the examiner first meets his burden. Marzocchi . 439 F.2d at 223-224, 169 
USPQ at 369-370. 

Accordingly, we are not persuaded by the examiner's comments. 
III. Non-exemplified breeding partners : 

The examiner finds (Answer, page 27), u [n]o guidance has been provided 
regarding the morphological or genetic compositions of a multitude of non- 
exemplified breeding partners for crossing with LH321 According to the 
examiner this is true whether a single cross is preformed to produce a hybrid 
corn plant as claimed in claims 12-16, or multiple crosses with non-LH321 
parents over multiple generations as claimed in claims 19, 21, 24, 30 and 31, 
with or without multiple non-disclosed parents. 10 
Claims 12-16 : 

As discussed supra , the examiner has interpreted these claims as 
directed to the product of a single cross Of a LH321 plant and a non-LH321 plant. 
See Answer, page 5, and 27. Accordingly, as we understand this record, claims 
12-16 are drawn to F, hybrid seed, plant, or plant parts. The claims do not 
require the hybrid to express any particular morphological or physiological 



10 We note that the examiner includes claim 14 in a discussion of "multiple crosses with non- 
LH321 parents over multiple generations." However, as we understand the claim, claim 14 is 
drawn to the seed produced by growing the com plant of claim 13 and harvesting the resultant 
corn seed. Accordingly, it appears that the examiner has inadvertently included claim 14 together 
with claims 19, 21, 24, 30 and 31. As we understand claim 14, it should have been included with 
the rejection of claims 12, 13, 15 and 16. Seee^, Answer, page 5, wherein the examiner's 
treatment of claims 12-16 together as "drawn towards any hybrid corn seed produced by the 
process of crossing the inbred corn plant LH321 with any second, distinct, inbred corn plant; and 
any hybrid corn plant produced by growing said hybrid corn seed (claims 12-16). Accordingly, 
we have considered the examiner's argument regarding claim 14 together with claims 12, 13. 1 5 
and 16. 
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characteristic. Nor do the claims require that a particular non-LH321 corn variety 
be used. All that is required by the claims is that the F, hybrid has one parent 
that is a plant of corn variety LH321 . 

Since the examiner has indicated that the seed and the plant of the inbred 
line LH321 are allowable (see Claims 1 and 2), there can be no doubt that the 
specification provides an adequate written description of this inbred corn line. In 
addition, the examiner recognizes (Answer, page 7) that appellant's specification 
describes four exemplary hybrids wherein one parent was a plant of the inbred 
corn line LH321, see ag,, specification, pages 31-33. Accordingly, it is unclear 
to this merits panel what additional enabling description is necessary. In our 
opinion, appellant's specification provides an enabling description of F, hybrids 
wherein one parent is a com plant of the LH321 inbred line. 
Claims 17-19. 21 .24. 30 and 31 : 

We understand these claims to be drawn to methods of producing plants 
derived from LH321 . Stated differently, the claims are drawn to methods of 
using LH321 inbred corn plants as the starting material to produce other inbred 
lines. In our opinion, it matters not what the other corn plants are, or what the 
progeny of a cross between the LH321 inbred line and some other corn plant 
represents. The inventions of claims 17-19, 21, 24, 30 and 31 are drawn to the 
use of the LH321 inbred line as the starting material 11 to produce an inbred corn 
plant. In this regard, we emphasize, these claims are not drawn to a seed or 

11 See Answer, page 12, wherein the examiner also recognizes that "LH321 may be used only in 
the initial cross..." 
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plant that is the result of such a cross. The examiner has provided no evidence 
on this record that person of ordinary skill in the art could not produce another 
inbred line, which uses a corn plant of the LH321 inbred line as the starting 
material. Therefore, we are not persuaded by the examiner's unsupported 
assertions to the contrary. 

Accordingly, for the foregoing reasons, we reverse the rejection of claims 
6, 12-19, 21, 24, 26-28, 30 and 31 under the enablement provision of 35 U.S.C. 
§ 11 2, first paragraph. 

SUMMARY 

We reverse the rejection of claims 6 and 26-28 under 35 U.S.C. § 1 12, 
second paragraph. 

We reverse the rejection of claims 6, 12-19, 21 , 24, 26-28, 30 and 31 
under the written description provision of 35 U.S.C. § 1 12, first paragraph. 

We reverse the rejection of claims 6, 12-19, 21, 24, 26-28, 30 and 31 
under the enablement provision of 35 U.S.C. § 1 1 2, first paragraph. 
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We do not reach the merits of the rejection of claim 8 under 35 U.S.C. 
§112, second paragraph, which was not presented for our review in this appeal. 



REVERSED 



Toni R. Scheiner 
Administrative Patent Judge 




V/nS 

Donald E. Adams 
Administrative Patent Judge 

Lora M. Green 
Administrative Patent Judge 
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i ne opinion in support or tne decision oeing entered today was not written 
for publication and is not binding precedent of the Board. 
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Before SCHEINER, ADAMS and GREEN, Administrative Patent Judges . 
ADAMS, Administrative Patent Judge . 



DECISION ON APPEAL 



This is a decision on the appeal under 35 U.S.C. § 134 from the 
examiner's final rejection of claims 3, 6, 1 1, 14-20 and- 24-31 . The examiner has 
indicated that claims 1, 2, 5, 7-10, 12, 13 and 21-23 are allowable. Claim 4 is 
cancelled. 



1 This appeal is substantially similar to Appeal No. 2004-1503, Application No. 09/606,808; 
Appeal No. 2004-1506, Application No. 09/788,334; Appeal No. 2004-1968, Application No. 
10/00.0311; Appeal No. 2004-2317, Application No. 09/771,938; and Appeal No. 2005-0396. 
Application No. 10/077,589, which all share the same assignee, Monsanto Company, the parent 
of wholly-owned subsidiary DeKalb Genetics Corporation. Accordingly we have considered these 
appeals together. 

2 We note that appellant waived his request for Oral Hearing. See Paper received December 3, 
2004. 
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repmduoed allowable claims 2 and 5 below: 

No. PTA-3228. 
' homogeneous population of seed. 

under ATCC Accession No. PTA-3228. 
6. The corn plant of claim 5 having: ^ jn Table 6 . or 

Table 7. 

lo.Aeo.p.artcep^e^^ 
ATCC Accession No. PTA-3228. 

■ 1l *«^-^^r'^' ,,, ""' ,l,,,,-, 

gene conferring male stenlity. 

^.Atissuecultureofrege^ 

wherein the tissue « capableo \™**™$^ characteristics of the 
expressing all the 3^^^ of the com variety 

a single locus conversion. 
28Th eoo m plan t o fd ai m 27. r ^e«eloouswa S s,ab, yi nse rt ea 

into a corn genome by transformat™. 
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starch; improved nutritional quality; enhanced yield stability; male sterility 
and restoration of male fertility. 

The references relied upon by the examiner are: 

Hunsperger et al. (Hunsperger) 5,523,520 Jun. 4, 1 996 

Eshed et al. (Eshed), "Less-Than-Additive Epistatic Interactions of Quantitative 
Trait Loci in Tomato," Genetics . Vol. 143, pp. 1807-1 7 (1996) 

Kraft et al. (Kraft), "Linkage Disequilibrium and Fingerprinting in Sugar Beet," 
Theoretical and Applied Genetics . Vol. 101, pp. 323-36 (2000) 

GROUNDS OF REJECTION 

Claim 3 stands rejected under 35 U.S.C. § 112, second paragraph as 

indefinite in the recitation of the phrase "an essentially homogeneous population 

of seed." 

Claim 14 stands rejected under 35 U.S.C. § 112, second paragraph as 
indefinite in the recitation of the phrase "[a]n essentially homogeneous 
population of com plants produced by growing the seed of the corn variety 
I026458." 

Claims 6 and 11 stand rejected under 35 U.S.C. § 112, second paragraph 
as indefinite in the recitation of the phrase "in accordance with." 

Claims 15, and 17-20 3 stand rejected under 35 U.S.C. § 1 12, second 
paragraph as indefinite in the recitation of the phrase "capable of expressing." 



3 According to the examiner (Answer, pages 1 2 and 1 3), since claims 1 8 and 1 9 depend from 
claim 17 they are included in this rejection. 
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Claims 16 and 27-30 4 stand rejected under 35 U.S.C. § 1 12, second 
paragraph as failing to limit the scope of the claims from which they depend. 

Claim 28 stands rejected under 35 U.S.C. § 112, second paragraph as 
indefinite in the recitation of "the article 'a 1 in the recitation 'wherein the single 
locus was stably inserted into a corn genome/" 

Claim 30 stands rejected under 35 U.S.C. § 1 12, second paragraph as 
indefinite in the recitation of the phrases "yield enhancement," Improved 
nutritional quality," and "enhanced yield stability." 

Claims 6, 11, 24-31 5 stand rejected under the written description provision 
of 35 U.S.C. § 1 12, first paragraph. 

Claims 27-30 stand rejected under the enablement provision of 35 U.S.C. 
§ 112, first paragraph. 

We reverse. 



4 According to the examiner (Answer, page 4), tt [c]laims . . . 27-30 . . . stand rejected under 35 
U.S.C. [§] 112, second paragraph. The examiner, however, provides no explanation as to why 
claim 29 is rejected. We can only assume that since claim 29, as well as claims 28 and 30, each 
depend from claim 27, they are rejected for the same reason as claim 27. Accordingly, we have 
included claims 28-30 with this ground of rejection. 

5 We recognize the examiner's statement (Answer, page 3), "[cjlaim 26 was objected to in the 
Office Action mailed 23 September 2003, as being in improper dependent form for failing to 
further limit the subject matter of previous claim. Appellant did not address this objection. An 
objection to a claim, however, is the subject matter of a petition, and is not properly before us on 
appeal. Nevertheless, we make the following observation regarding claim 26, and encourage the 
examiner and appellant to work together to remedy this issue, prior to any further action on the 
merits. 

According to appellant's specification (page 20), a F, hybrid is "(t]he first generation progeny of 
the cross of two plants." Therefore, as we understand the prosecution history as well as the 
language of the claims, claims 24 and 25 to refer to F, hybrids. In this regard, we note that similar 
claims, directed to a different corn variety, were presented for our review in Appeal Nos. 2004- 
1506 and 2004-2317. During the oral hearing in Appeal Nos. 2004-1506 and 2004-2317, 
appellant's representative confirmed that all claims drawn to hybrid plants or hybrid seeds (see 
e.g. , claims 24 and 25) refer to F, hybrids. Accordingly, it appears that claim 26 fails to further, 
limit claim 25 from which it depends. 
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BACKGROUND 

The present "invention relates to inbred com seed and plants of the 
variety designated 1026458, and derivatives and tissue cultures thereof." 
Specification, page 2. According to appellant (specification, page 28). "[a] 
description of the physiological and morphological characteristics of com plant 
1026458 is presented in Table 3" of the specification, pages 28-29. On this 
record the examiner has indicated that claims drawn to plants, plant parts, and 
seed of the com variety designated 1026458 are allowable. See ag., claims 1 , 2, 
5, 7-10, 12 and 13, and Answer, page 2, wherein the examiner states "[c]laims 1, 
2, 5, 7-10, 12 [and] 13 ... are allowed." 

A second aspect of the present invention comprises hybrid plants and 
processes "for producing [first generation (F^ hybrid 8 ! corn seeds or plants, 
which ... generally comprise crossing a first parent com plant with a second 
parent corn plant, wherein at least one of the first or second parent corn plants is 
a plant of the variety designated I026458." Specification, pages 7-9. On this 
record the examiner has indicated that claims drawn to a process of producing 
corn seed wherein the process comprises crossing a first parent com plant with a 
second parent com plant are allowable. See e&, claims 21-23 and Answer, 
page 2, wherein the examiner states claims "21-23 are allowed." 



« According to the specification (page 21), a F, hybrid is "(t]he first generation progeny of the 
cross of two plants." During oral hearing, appellant confirmed that all claims drawn to hybrid 
plants or hybrid seeds (see e&, claims 24 and 25) refer to F, hybrids. 
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A third aspect of the present invention comprises single locus converted 

plants of the corn variety 1026458. Specification, page 6. As appellant explains 

(specification, page 23, emphasis added), single locus converted (conversion) 

plants are those plants 

which are developed by a plant breeding technique called 
backcrossing wherein essentially all of the desired morphological 
and physiological characteristics of an inbred are recovered in 
addition to the characteristics conferred by the single locus 
transferred into the inbred via the backcrossing technique. A single 
locus may comprise one gene, or in the case of transgenic plants, 
one or more transgenes integrated into the host genome at a single 
site (locus). 

As appellant explains (specification, page 31): 

Many single locus traits have been identified that are not regularly 
selected for in the development of a new inbred but that can be 
improved by backcrossing techniques. Single locus traits may or 
may not be transgenic; examples of these traits include, but are not 
limited to, male sterility, waxy starch, herbicide resistance, 
resistance for bacterial, fungal, or viral disease, insect resistance, 
male fertility, enhanced nutritional quality, industrial usage, yield 
stability, and yield enhancement. These genes are generally 
inherited through the nucleus, but may be inherited through the 
cytoplasm. Some known exceptions to this are genes for male 
sterility, some of which are inherited cytoplasmically, but still act as 
single locus traits. 

A final aspect of the present invention is directed to a process of 
producing an inbred corn plant derived from a plant of the corn variety I026458. 
See e.g. , claim 31. According to appellant's specification (bridging paragraph, 
pages 10-11), 

the present invention provides a method of producing an inbred 
corn plant derived from the corn variety I026458, the method 
comprising the steps of: (a) preparing a progeny plant derived from 
corn variety I026458, wherein said preparing comprises crossing a 
plant of the corn variety I026458 with a second corn plant, and 
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wherein a sample of the seed of corn variety 1026458 has been 
deposited under ATCC Accession No. PTA-3228; (b) crossing the 
progeny plant with itself or a second plant to produce a seed of a 
progeny plant of a subsequent generation; (c) growing a progeny 
plant of a subsequent generation from said seed of a progeny plant 
of a subsequent generation and crossing the progeny plant of a 
subsequent generation with itself or a second plant; and (d) 
repeating steps (c) and (d) for an addition 3-10 generations to 
produce an inbred corn plant derived from the com variety I026458. 
In the method, it may be desirable to select particular plants 
resulting from step (c) for continued crossing according to steps (b) 
and (c). By selecting plants having one or more desirable traits, an 
inbred com plant derived from the com variety I026458 is obtained 
which possesses some of the desirable traits of com variety 
I026458 as well potentially other selected traits. 

According to the examiner (Answer, page 36), u [t]he patentability of the method 

of claim 31 does not lie in the acts of the process, which are the simple acts of 

crossing com plants, allowing progeny seed to be produced, and growing 

progeny plants from the seed . . .." Therefore, as we understand this aspect of the 

claimed invention (ag., claim 31), the intent is not to claim a specific inbred com 

plant" resulting from the claimed process. See claim 31 . I nstead, as we 

understand it, claim 31 is drawn to a process wherein an inbred corn plant is 

derived from the com variety I026458. 

As appellant explains (specification, page 3), 

The development of uniform com plant hybrids requires the 
development of homozygous inbred plants, the crossing of these 
inbred plants, and the evaluation of the crosses. Pedigree breeding 
and recurrent selection are examples of breeding methods used to 
develop inbred plants from breeding populations. Those breeding 
methods combine the genetic backgrounds from two or more 
inbred plants or various other broad-based sources into breeding 
pools from which new inbred plants are developed by selfing and 
selection of desired phenotypes. The new inbreds are crossed with 
other inbred plants and the hybrids from these crosses are 
evaluated to determine which of those have commercial potential. 
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We emphasize, that while "new inbreds" having commercial potential may result 
from the method set forth in claim 31 , the claim does not encompass any specific 
plant that is produced as a result of the method. Rather the claim encompasses 
only a method of producing an inbred com plant that is " derived" from the com 
variety I026458. The examiner has indicated that a claim drawn to a com plant 
of the com variety I026458 is allowable. See exi., claim 5, and Answer, page 2, 
wherein the examiner states that claim 5 is allowed. 

Against this backdrop, we now consider the rejections of record. 

DISCUSSION 

Definiteness : 

Claims 3, 6, 1 1 , 14-20 and 27-30 stand rejected under 35 U.S.C. § 1 1 2, 
second paragraph. For the following reasons we reverse. 

Claim 3 

Claim 3 depends from independent claim 2, and stands rejected under 35 
U.S.C. § 112, second paragraph as indefinite in the recitation of the phrase "an 
essentially homogeneous population of seed...." Answer, page 4. According to 
the examiner (idj, claim 2 is drawn to "'[a] population of seed of the corn variety 
I026458, wherein a sample of the seed of the com variety I026458 was 
deposited under ATCC Accession No. PTA-3228." Thus, the examiner finds 
(Answer, page 5), the population of seed set forth in claim 2 "is a homogeneous 
population of seed of corn variety I026458." Accordingly, the examiner finds 
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(jdj, "[t]he recitation, 'essentially homogeneous,' in claim 3 ... appeals] to be 
superfluous." 

However, as disclosed in appellant's specification (page 5), 

[essentially homogeneous populations of inbred seed are those 
that consist essentially of the particular inbred seed, and are 
generally free from substantial numbers of other seed, so that the 
inbred seed forms between about 90% and about 1 00% of the total 
seed, and preferably, between about 95% and about 100% of the 
total seed. 

Accordingly, we disagree with the examiner's assertion (Answer, page 6) 
that claim 3 is unclear simply because it may contain seed other than the seed of 
the com variety I026458. We remind the examiner that claim language must be 
analyzed "not in a vacuum, but always in light of the teachings of the prior art 
and of the particular application disclosure as it would be interpreted by one 
possessing the ordinary skill in the pertinent art." In re Moore, 439 F.2d 1232, 
1235, 169 USPQ 236, 238 (CCPA 1971). Here, notwithstanding appellant's 
comments 7 , it is our opinion that a person of ordinary skill in the art would 
recognize that an essentially homogeneous population of seed of the corn 
variety I026458 is a population of seed that is generally free from substantial 
numbers of other seed, e.g., wherein com variety I026458 seed forms between 
about 90% and about 100% of the total seed in the population. 8 



7 According to appellant (Brief, page 7), an essentially homogeneous population of seed, is a 
population of seed that could be of non-uniform size and shape. 

8 Cf the examiner's statement (Answer, page 6), "amending claim 3 to read '(a]n essentially 
homogeneous population of corn seeds consisting essentially of seed of claim 1'. would obviate 
this rejection." 
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Accordingly, we reverse the rejection of claim 3 under 35 U.S.C. § 112, 
second paragraph. 

Claim 14 

Claim 14 stands rejected under 35 U.S.C. § 1 12, second paragraph as 
indefinite in the recitation of the phrase W essentially homogeneous 
population of com plants produced by growing the seed of the corn variety 
,026458/ Answer, page 6. According .0 the examine, fcL). We 1026458 seed 
can onfy produce 1026458 plants. ... [Therefore.! Iflhe population can ... only 
consist of 1026458 plants." Accordingly, the examiner finds it unclear "why the 
population is referred to as 'essentlaly homogeneous,' since such populations 
can comprise more than one variety of plant." Answer, bridging sentence, pages 
6-7. 

As appellant discloses (specification, page 6), Iflhe population of inbreo 
com seed of the invention can further be parficulariy defined as being essentially 
„ee from hybrid seed. The inb,ed seed population may be separately grown to 
pro vide an essentially homogeneous population of inbrad com plants designated 
1026458." As we underatand the claim, grawing the seed of claim 3, for example, 
would produce an essentially homogeneous population of com plants of the corn 
variety 1026458." 



SmA of com 1026458...- «« obviate the ,e,e«n. 
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In addition, we direct the examiner's attention to Appeal No. 2005-0396, 
wherein a claim similar to claim 14 was presented for our review. In Appeal No. 
2005-0396, the examiner of record indicated that claim 14, directed to "[a]n 
essentially homogeneous population of com plants produced by growing the 
seed of the com variety 1180580...." was allowable. Accordingly, we find that the 
examiner has treated claim 14 in a manner that is inconsistent with the 
prosecution of claim 14 in 2005-0396. As we understand it, the only difference 
between claim 14 as it appears in Appeal No. 2005-0396 and the instant appeal 
is the variety of com seed from which the plant is produced. 

Accordingly we reverse the rejection of claim 14 under 35 U.S.C. § 1 12, 
second paragraph. 

Claims 6 and 1 1 

Claims 6 and 1 1 stand rejected under 35 U.S.C. § 1 12, second paragraph 
as indefinite in the recitation of the phrase "in accordance with." According to the 
examiner (Answer, page 9), it is unclear if a plant "that generally follows the trend 
of the profile of Table 6, but which differs at one or a few loci, [would] be 
considered in 'conformity' or 'in accordance' with the profile of Table 6." 

On this record, we understand the phrase "in accordance with" as it is 
used in claims 6 and 1 1 to mean "the same" 10 Stated differently, we understand 
the claims to read: 

10 Cf. Appeal Nos. 2004-1506 and 2004-2317, which use similar language for claims directed to 
different corn varieties. In this regard, we note that during the February 10, 2005 oral hearing in 
Appeal Nos. 2004-1506 and 2004-2317, appellant's representative confirmed that the phrase "in 
accordance with" was intended to mean "the same". 



..<■ .t.«..n*. .... 
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6. The com plant of claim 5, having: 

(a) the same SSR profile as shown in Table 6; or 

(b) the same isozyme typing profile as shown in Table 7. 

1 1 . The plant part of claim 1 0, wherein said cell is further defined as having: 

(a) The same SSR profile as shown in Table 6; or 

(b) The same isozyme typing profile as shown in Table 7. 

Accordingly we reverse the rejection of claims 6 and 1 1 under 35 U.S.C. 
§112, second paragraph. 

Claims 15 and 17-20 
Claims 15, and 17-20 stand rejected under 35 U.S.C. § 1 12, second 
paragraph as indefinite in the recitation of the phrase "capable of expressing," or 
"capable of regenerating." According to the examiner (Answer, page 9), the 
claims do "not make clear if the plant actually expresses the traits, or when or 
under what conditions the traits are expressed." In this regard, the examiner 
finds (Answer, page 10), 

while the plant has the capacity to express the characteristics, for 
some reason it may not. Certain characteristics of a plant are 
expressed only at certain times of its life cycle, and are incapable 
of being expressed at other times. The colors of flower parts such 
as silks, or fruit parts such as husks, are examples. The promoters 
of many genes conferring traits require a transcription factor to 
become active. Is a plant that has such a gene, but not the 
transcription factor, considered "capable of expressing" that gene, 
and the trait associated with that gene, and is such a plant 
encompassed by the claims? 

To address the examiner's concerns, we find it sufficient to state that if a plant 

has the capacity to express the claimed characteristics it meets the requirement 

of the claim regarding "capable of," notwithstanding that due to a particular 

phase of the life cycle the plant is not currently expressing a particular 



■ta ■■■wmiaifa- ^ « mfi-.vatwmiwKk. -aaam.-uw. ima-x^i* •=:.;.*:,« ■ ,»K)t»--3... worn 
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characteristic. Alternatively, if a plant is incapable of expressing the claimed 
characteristics at any phase of the life cycle, because it lacks, for example, the 
"transcription factor" required for expression - such a plant would not meet the 
requirement of the claim regarding "capable of." 

Here, we find the examiner's extremely technical criticism to be a 
departure from the legally correct standard of considering the claimed invention 
from the perspective of one possessing ordinary skill in the art. " In our opinion, 
a person of ordinary skill in the art would understand what is claimed. Amgen 
Inc. v. Chuaai Pharmaceutical Co.. Ltd. . 927 F.2d 1200, 1217, 18 USPQ2d 1016, 
1 030 (Fed. Cir. 1991 ). We find the same to be true for the phrase "capable of 
as set forth in claims 17-20. 

Accordingly we reverse the rejection of claims 15, and 17-20 under 35 
U.S.C. § 1 12, second paragraph. 

Claim§ 16 and 27-30 

Claims 16 and 27-30 stand rejected under 35 U.S.C. § 1 12, second 
paragraph as failing to limit the scope of the claims from which they depend. 
According to the examiner (Answer, page 1 1 ), since the plant set forth in claim 
16 is male sterile it cannot express all the morphological and physiological 
characteristics of the male fertile com variety I026458. Similarly, the examiner 
finds it unclear whether the plant set forth in claim 27 has all the characteristics 
of the plant set forth in claim 5, from which claim 27 depends. Ig\ In response, 



« f.f Digital Equipment Corp. v. Diamond. 653 F.2d 701, 724, 210 USPQ 521, 546 (CA 1981). 
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appellant asserts (Brief, pages 9-10), claims 16 and 27 simply add a further 
limitation to the claims from which they depend. We agree. 

For example, claim 16 reads on a com plant capable of expressing all the 
physiological and morphological characteristics of the corn variety I026458, 
further comprising a nuclear or cytoplasmic gene conferring male sterility. In our 
opinion, the claims reasonably apprise those of skill in the art of their scope. 
Amgen, As set forth in Shatterproof Glass Corn v I ihhey-Owens Ford Co., 758 
F.2d 613, 624, 225 USPQ 634. 641 (Fed. Cir. 1985), "(i]f the claims, read in the 
light of the specifications, reasonably apprise those skilled in the art both of the 
utilization and scope of the invention, and if the language is as precise as the 
subject matter permits, the courts can demand no more." 

Accordingly we reverse the rejection of claims 16 and 27-30 under 35 
U.S.C. § 1 12, second paragraph. 

Claim 28 

Claim 28 stands rejected under 35 U.S.C. § 1 12, second paragraph as 
indefinite in the recitation of "the article 'a' in the recitation 'wherein the single 
locus was stably inserted into a com genome.'" According to the examiner 
(Answer, page 1 3), "(t]he recitation does not make clear if the genome is that of 
I026458 or that of a different com plant- 
According to appellant's specification (page 23, emphasis removed), a 
"Single Locus Converted (Conversion) Plant" refers to 

[pllants which are developed by a plant breeding technique called 
backcrossing wherein essentially all of the desired morphological 
and physiological characteristics of an inbred are recovered in 



Appeal No. 2004-2343 Page 15 

Application No. 09/772,520 

addition to the characteristics conferred by the single locus 
transferred into the inbred via the backcrossing technique. A single 
locus may comprise one gene, or in the case of transgenic plants, 
one or more transgenes integrated into the host genome at a single 
site (locus). 

Accordingly, we agree with appellant (Brief, page 12) "[t]he single locus 
referred to in claim 28 may or may not have been directly inserted into the 
genome of the claimed plant." As we understand the claim, and arguments of 
record, daim 28 presents two possibilities: (1) the single locus is directly inserted 
into the claimed plant and nothing further need be done; or (2) the single locus is 
directly inserted into a different plant, which is then used to transfer the single 
locus to the claimed plant through use of the plant breeding technique known as 
backcrossing. 

In our opinion, the claim reasonably apprises those of skill in the art of its 
scope. Amgen . Accordingly, we reverse the rejection of claim 28 under 35 
U.S.C. § 1 1 2, second paragraph. 

Claim 30 

Claim 30 stands rejected under 35 U.S.C. § 112, second paragraph as 
indefinite in the recitation of the phrases "yield enhancement," "improved 
nutritional quality," and "enhanced yield stability." According to the examiner the 
terms "yield enhancement," "improved nutritional quality," and "enhanced yield 
stability" are relative and have no definite meaning. Answer, page 14. The 
examiner is correct (Answer, page 14), when a word of degree is used 
appellant's specification must provide some standard for measuring that degree. 
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Seattle Box. Co. v- Industrial Cra ting & Packing. Inc., 731 F.2d 818, 826, 221 
USPQ 568, 573-574 (Fed. Cir. 1984). 

On this record, appellant asserts (Brief, page 12), it is "understood the 
enhancement of yield or yield stability and improved nutritional quality is relative 
to a plant lacking the single locus. The metes and bounds of the claim are thus 
fully understood by one of skill in the art and the use of the terms is not 
indefinite." On reflection, we agree with appellant. The fact that some claim 
language is not mathematically precise does not per se render the claim 
indefinite. Seattle Box . Ac cot forth in Shatterproof Glass, "[i]f the claims, read in 
the light of the specifications, reasonably apprise those skilled in the art both of 
the utilization and scope of the invention, and if the language is as precise as the 
subject matter permits, the courts can demand no more." In our opinion, a 
person of ordinary skill in the art would have understood the enhancement of 
yield or yield stability and improved nutritional quality is relative to a plant lacking 
the single locus. 

Accordingly we reverse the rejection of claim 30 under 35 U.S.C. § 1 12, 
second paragraph. 

Written Description : 

Claims 6, 1 1 , 24, 25 and 27-31 stand rejected under 35 U.S.C. § 1 12, first 
paragraph, as the specification fails to adequately describe the claimed 
invention. For the following reasons, we reverse. 
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Claims 24-26 " 

Claims 24-26 ultimately depend from claim 23. On this record, the 
examiner has indicated that claim 23 is allowable. Answer, page 2. The 
examiner finds (Answer, page 16), claims 24-26 are drawn to a hybrid plant or 
seed "produced by crossing inbred com plant 1026458 with any second, distinct 
inbred corn plant." 

As we understand it, based on this construction of claims 24-26, the 
examiner is of the opinion that since the hybrids inherit only Vz of their diploid' 3 
set of chromosomes from the plant of corn variety 1026458, a person of skill in 
the art would not have viewed the teachings of the specification as sufficient to 
demonstrate that appellant was in possession of the genus of hybrid seeds and 
plants encompassed by claims 24-26. According to the examiner (Answer, page 
22), "[t]he fact that any hybrid plant will inherit half of its alleles from 1026458 
then does not provide sufficient description of the morphological and 
physiological characteristics expressed by the claimed hybrid plants." 

There is no doubt that the expressed gene products of a hybrid plant, e.g., 
the morphological and physiological traits, of 1026458 and a non-1026458 corn 
plant will depend on the combination of the genetic material inherited from both 
parents. See Answer, page 23. Nevertheless, we disagree with the examiner's 



12 We recognize, as does the examiner (Answer, page 22) that appellant's reference to claims 22- 
26 (Brief, page 14) was intended to be a reference to claims 24 and 25. 

" According to appellant's specification (page 21), diploid means "a cell or organism having two 
sets of chromosomes." 
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conclusion (id) that "[t]he fact that any hybrid plant will inherit half of its alleles 
from I026458 then does not provide sufficient description of the morphological 
and physiological characteristics expressed by the claimed hybrid plants." 

On these facts, we find it necessary to take a step back and consider what 
is claimed. The claims are drawn to a F, hybrid seed (claim 24) or plant (claim 
25) resulting from a cross between a plant of com variety I026458 and a non- 
1026458 corn variety. The claims do not require the hybrid to express any 
particular morphological or physiological characteristic. Nor do the claims 
require that a particular non-1026458 corn variety be used.'* All that is required 
by the claims is that the hybrid has one parent that is a plant of corn variety 
1026458. Since the examiner has indicated that the seed and the plant of the 
corn variety 1026458 are allowable (see claims 1 and 5), there can be no doubt 
that the specification provides an adequate written description of this corn 
variety. In addition, the examiner appears to recognize (Answer, pages 24-25) 
that appellant's specification describes an exemplary hybrid wherein one parent 
was a plant of the com variety I026458, see specification, pages 53-57. 
Accordingly, it is unclear to this merits panel what additional description is 
necessary. 

As set forth in Ftaiffin v. Microsoft Corp. , 214 F.3d 1342, 1345, 54 
USPQ2d 1915. 1917 (Fed. Cir. 2000), the purpose of the written description 



w According to appellant (Brief, page 16), "hundreds or even thousands of different inbred corn 
lines wte we! known to those of skili in the art prior to the filing [date] of the instant applicafon, 
each of which could be crossed to make a hybrid plant with in the scope of the claims. 
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requirement is to "ensure that the scope of the right to exclude, as set forth in the 
claims does not overreach the scope of the inventor's contribution to the field of 
art as described in the patent specification." Here the hybrid seed or plant has 
one parent that is a plant of the corn variety I026458. To that end, to satisfy the 
written description requirement, the inventor "must convey with reasonable clarity 
to those skilled in the art that, as of the fiHng date sought , he or she was in 
possession of the invention" [emphasis added]. Vas-Cath Inc. v. Mahurkar . 935 
F.2d 1555, 1563-64, 19 USPQ2d 1111,1117 (Fed. Cir. 1991). For the foregoing 
reasons it is our opinion that appellant has provided an adequate written 
description of the subject matter set forth in claims 24-26. 15 

We recognize the examiner's argument relating to SSR and isozyme 
markers (Answer, pages 28-33), as well as the examiner's arguments 
concerning a correlation between the hybrid's genome structure and the function 
of the hybrid plant (Answer, pages 24-27). However, for the foregoing reasons, 
we are not persuaded by these arguments. 

Claims 6 and 11 

Claims 6 and 1 1 depend ultimately upon claim 5. On this record, the 
examiner has indicated that claim 5 is allowable. Answer, page 2. 

According to the examiner (Answer, page 17), while the specification 
provides the locus names and allele numbers of the SSR markers, the 
specification does not provide the actual nucleotide sequences that make up the 

15 Again, we note as set forth in n. 3. that claim 26 does not appear to further limit the scope of 
claim 25 from which it depends. 
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markers. According to the examiner (jdj, "names of loci alone do not describe 
the structures of the markers themselves. Without a description of the 
sequences of the markers, one cannot confirm their presence." In response, 
appellant points out (Brief, page 13), "the SSR markers were from Cetera 
AgGen, Inc., which provides a commercial service forgenotyping of maize 
varieties." In other words, a person of ordinary skill in the art could use the 
commercially available service provided by Celera AgGen, Inc. to determine 
whether a com plant produced by growing a seed of the corn variety I026458 
has an SSR profile which is the same as that shown in Table 6. Therefore, it is 
unclear to this panel why the examiner believes that such a disclosure fails to 
provide adequate written descriptive support for the claimed invention.' 6 
Accordingly, we are not persuaded by the examiner's argument. 

Regarding the isozyme typing profile, the examiner finds (Answer, page 
17), Table 7 provides names of loci where isozyme markers reside, for three 
different com plants, and a numerical value that represents the numbers of 
alleles at isozyme loci types. The nucleotide sequences that make up these loci 
are not described." In response, appellant points out (Brief, page 13), the 
isozyme "markers are well known and isozyme analysis in general [is] very well 
known having been used for decades." In this regard, we remind the examiner 



« We are not persuaded by the examiner's assertion (Answer, page 31) "that the (commercially 
available) service used to detect SSR markers is currently available is not •V^-^A? 
remain so for the life of a patent issuing from the application." Cf. In re Metcalfe , 410 F.2d 1378, 
1382, 161 USPQ 789. 792-3 (CCPA 1969). 
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that the inquiry into whether the description requirement is met must be 
determined on a case-by-case basis and is a question of fact. In re Wertheim . 
541 F.2d 257, 262, 191 USPQ 90, 96 (CCPA 1976). A description as filed is 
presumed to be adequate; unless or until sufficient evidence or reasoning to the 
contrary has been presented by the examiner to rebut the presumption. See 
e^, In re Marzocchi , 439 F.2d 220. 224, 169 USPQ 367, 370 (CCPA 1971). 
The examiner, therefore, must have a reasonable basis to challenge the 
adequacy of the written description. Accordingly, it is the examiner who has the 
initial burden of establishing by a preponderance of evidence that a person 
skilled in the art would not recognize in an applicant's disclosure a description of 
the invention defined by the claims. Wertheim , 541 F.2d at 263, 191 USPQ at 
97. On this record, the examiner provides no evidence to support the assertion 
that simply because appellant has not provided the sequences that make up the 
loci for particular isozymes, appellant's specification does not adequately 
describe the claimed invention. Accordingly, we are not persuaded by the 
examiner's argument. 

The examiner finds (Answer, page 21 ), claims 6 and 1 1 require that the 
claimed plant or plant cell exhibit either the claimed SSR profile or the isozyme 
profile. According to the examiner (jg\), "[t]he genome of the cells of the I026458 
seed deposited with the ATCC has both the SSR profile and the isozyme typing 
profile shown in Tables 6 and 7 for that plant. No plant is described in the 
specification that has one genetic marker profile but not the other." The 
examiner's concern appears to be misplaced. To the extent that the examiner is 
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concerned that the claim is open to read on a plant other than a corn plant 
produced by growing a seed of the com variety 1026458, we remind the 
examiner that both claims 6 and 1 1 ultimately depend from claim 5", which is 
drawn to M [a] corn plant produced by growing a seed of the com variety 
I026458...: 

It appears that the examiner may have read claims 6 and 1 1 as drawn to 
a com plant or plant cell having only one of the recited profiles. However, as we 
understand claims 6 and 1 1 , determining whether the claimed corn plant (claim 
6) or plant cell (claim 1 1) has one of the profiles does not mean that the plant, or 
plant cell would not also exhibit the other profile. 

In addition, we direct the examiner's attention to claims 6 and 1 1 of 
Appeal No. 2005-0396. As we understand it, notwithstanding differences in the 
SSR and isozyme profiles, the disclosure in the specification as well as the 
language of the claims is substantially similar to that of the instant application. 
Nevertheless, the examiner in Appeal No. 2005-0396 apparently found that 
appellant's specification provided an adequate written description of the claimed 
invention as no rejection of claims 6 and 1 1 was made under the written 
description provision of 35 U.S.C. § 1 12, first paragraph in Appeal No. 2005- 
0396. Accordingly, we find that the examiner has treated claims 6 and 1 1 in a 
manner that is inconsistent with the prosecution of similar claims in related 
application 10/077,589, which is the subject matter of Appeal No. 2005-0396. 



17 The examiner has indicated that claim 5 is allowable. Answer, page 2. 
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For the foregoing reasons, we are not persuaded by the examiner's 
arguments. 

Claims 27-30 

According to the examiner (Answer, page 18), "[c]laims 27-30 are drawn 
towards I026458 plants further comprising a single locus conversion, or wherein 
the single locus was stably inserted into a corn genome by transformation." The 
examiner finds, however, that "the specification does not describe identified or 
isolated single loci for all com plant traits." Id, More specifically, the examiner 
finds (jg\), claims 27-30 "broadly encompass single loci that have not been 
discovered or isolated." To the extent that the examiner is asserting that 
appellant has not provided an enabling disclosure of single loci that have not 
been identified, we note that to satisfy the written description requirement, the 
inventor "must convey with reasonable clarity to those skilled in the art that, as of 
the fiHng date sought , he or she was in possession of the invention" [emphasis 

added]. Vas-Cath . 

Nevertheless, it may be that the examiner's concern (Answer, page 35), is 
that "single genes that alone govern 'yield enhancement' or 'enhanced yield 
stability' have not been discovered." In this regard, the examiner asserts 
(Answer, page 36), "the references cited in the specification do not describe 
isolated single genes or loci that confer yield enhancement or yield stability." 
Therefore, the examiner concludes (id,), "[appellant cannot be in possession of 
plants further comprising single loci that have yet to be identified." The 
examiner, however, provides no evidence to support the assertion that a person 
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of ordinary skill in the art would not recognize that single loci for yield 
enhancement or yield stability are known in the art. In this regard, we note that 
appellant discloses (specification, page 31), "(m]any single locus traits have been 
identified ... examples of these traits include, but are not limited to, ... enhanced, 
nutritional quality, industrial usage, yield stability, and yield enhancement." It 
appears that the examiner has overlooked appellant's assertion that single locus 
traits for yield stability and yield enhancement are well known in the art. To this 
end, we direct the examiner's attention to, for example. United States Patent No. 
5,936,145 ('145)", issued August 10, 1999, which is prior to the filing date of the 
instant application. For clarity, we reproduce claims 8, 29 and 39 of the '145 
patent below: 

8. A com plant having all the physiological and morphological 

characteristics of com plant 87DIA4, a sample of the seed of said corn 
plant having been deposited under ATCC Accession No. 203192. 

29. The corn plant of claim 8, further comprising a single gene conversion. 

39. The single gene conversion of the corn plant of claim 29, where the 
gene confers enhanced yield stability. 

As we understand it, claim 39 of the '145 patent, is drawn to a corn plant which 

comprises a single gene conversion, wherein the gene confers enhanced yield 

stability. Thus, contrary to the examiner's assertion it appears, for example, that 

a single gene that confers enhanced yield stability was known in the art prior to 

the filing date of the instant application. We remind the examiner "a patent need 



18 We note that the assignee of the '145 patent is DeKalb Genetics Corporation. The assignee of 
the present application is Monsanto Company, the parent of wholly-owned subsidiary DeKalb 
Genetics Corporation. 
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not teach, and preferably omits, what is well known in the art." Hvbritech 
Incorporated v. Monoclonal Antibodies. Inc. 802 F.2d 1367, 1385, 231 USPQ 81, 
94 (Fed. Cir. 1986). 

We remind the examiner that the inquiry into whether the description 
requirement Is met must be determined on a case-by-case basis and is a 
question of fact. In re Wertheim . 541 F.2d 257, 262, 191 USPQ 90, 96 (CCPA 
1976). A description as filed is presumed to be adequate; unless or until 
sufficient evidence or reasoning to the contrary has been presented by the 
examiner to rebut the presumption. See ejj., In re Marzocchi . 439 F.2d 220, 
224, 169 USPQ 367, 370 (CCPA 1971). The examiner, therefore, must have a 
reasonable basis to challenge the adequacy of the written description. 
Accordingly, it is the examiner who has the initial burden of establishing by a 
preponderance of evidence that a person skilled in the art would not recognize in 
an applicant's disclosure a description of the invention de'fined by the claims. 
Wertheim . 541 F.2d at 263, 191 USPQ at 97. On this record, the examiner 
provides no evidence to support the assertion that single loci that govern, for 
example, yield enhancement or enhanced yield stability are not described. 

For the foregoing reasons, we are not persuaded by the examiner's 
arguments. 

. Claim 31 

Claim 31 is drawn to a method of producing an inbred corn plant derived 
from the corn variety I026458. The claimed method begins by crossing a plant of 
the corn variety I026458 with any other com plant. The method requires that the 
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progeny corn plant be crossed either to itself, or with any other corn plant, and 
that the progeny of this cross be further crossed to itself, or with another corn 
plant, and so on throughout several generations. As we understand it, claim 31, 
in its simplest form, is directed to a method of using a plant of the corn variety 
I026458 to produce an inbred com plant. 

Nevertheless, the examiner finds (Answer, page 19), "[a] review of the 
claim indicates that hybrid progeny of com plant I026458 are required to perform 
further crosses, and that progeny of subsequent generations can be further 
outcrossed with different corn plants." Therefore, the examiner concludes (id). 
"[t]he hybrid progeny of corn plant I026458, and progeny plants of subsequent 
generations, are essential to operate the claimed method." As we understand 
the examiner's argument, not only does appellant have to provide a written 
description of the starting corn plant (I026458), but appellant also must look into 
the future to determine every other potential com plant that someone may wish 
to cross with the I026458 corn variety, and provide written descriptive support for 
not only every other corn plant that could be crossed with I026458, but also the 
resulting progeny of each cross. 

As set forth in Reiffin , the purpose of the written description requirement is 
to "ensure that the scope of the right to exclude, as set forth in the claims does 
not overreach the scope of the inventor's contribution to the field of art as 
described in the patent specification." Here the method of producing an inbred 
corn plant requires a plant of the com variety I026458 be used as the starting 
material. To that end, to satisfy the written description requirement, the inventor 
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"must convey with reasonable clarity to those skilled in the art that, as of the filing 
date sought , he or she was in possession of the invention" [emphasis added]. 
Vas-Cath . The examiner has indicated that a claim to a plant of the corn variety 
1026458 is allowable, see e^, appellant's claim 5. Therefore, in our opinion, 
there can be no doubt that appellant was in possession of a plant of the com 
variety 1026458, in addition to a method of using that plant to cross with any 
other com plant to produce an inbred corn plant as set forth in appellant's claim 
31. 

In our opinion, it matters not what the other com plants are, or what the 
progeny of a cross between com variety I026458 and some other corn plant 
represents. As the examiner explains (Answer, page 20), patentability of the 
method of claim 31 "does not lie in the method steps, which require the simple 
acts of crossing corn plants, allowing progeny seed to be produced, and growing 
progeny plants from the seed...." In our opinion, patentability of the method of 
claim 31 does not lie in the various other or second com plants either. In our 
opinion, patentability of the method of claim 31 lies in the use of the corn variety 
I026458. Accordingly, for the foregoing reasons, it is our opinion that appellant 
has "conveyfed] with reasonable clarity to those skilled in the art that, as of the 
filing date sought, [they were] in possession of the invention," Vas£ath 
(emphasis omitted). 
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Summary 

For the foregoing reasons, we reverse the rejection of claims 6, 1 1 , 24, 25 
and 27-31 under the written description provision of 35 U.S.C. § 1 1 2, first 
paragraph. 



Enablement : 

Claims 27-30 stand rejected under the enablement provision of 35 U.S.C. 
§112, first paragraph. The examiner finds (Answer, page 41 ), claims 27-30 "are 
broadly drawn towards inbred com plant I026458 further defined as having a 
genome comprising any single locus conversion, encoding any trait; or wherein 
the single locus was stably inserted into a corn genome by transformation." The 
examiner presents several lines of argument under this heading. We take each 
in turn. 

I. Retaining all the morphological and phys iological traits of I026458: 

According to the examiner (Answer, page 41, emphasis added), 
appellant's specification "does not teach any I026458 plants comprising a single 
locus conversion produced by backcrossing, wherein the resultant plant retains 
all of its morphological and physiological traits in addition to exhibiting the single 
trait conferred by the introduced single locus. With reference to Hunsperger, 
Kraft, and Eshed the examiner asserts (Answer, bridging sentence, pages 44- 
45), "(t]he rejection raises the issue of how linkage drag hampers the insertion of 
single genes alone into a plant by backcrossing, while recovering all of the 
original plant's genome." 
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We note, however, that claims 27-30 do not require that the single locus 
conversion plant retain all of the morphologica l and physiological traits of the 
parent plant in addition to exhibiting the single trait conferred by the introduction 
of the single loci. Nor do claims 27-30 require that the resultant plant retain all of 
the original plant's genome in addition to the single locus transferred into the 
inbred via the backcrossing technique. As appellant explains (specification, 
page 30, emphasis added), 

[t]he term single locus converted plant as used herein refers to 
those com plants which are developed by a plant breeding 
technique called backcrossing wherein essentially all of the desired 
morphological and physiological characteristics of an inbred are 
recovered in addition to the single locus transferred into the inbred 
via the backcrossing technique. 

See also appellant's definition of single locus converted (conversion) plant at 
page 23 of the specification. We find nothing in the appellant's specification to 
indicate that the single locus converted plant retains all of the morphological and 
physiological traits, or aj of the genome, of the parent plant in addition to the 
single locus transferred via the backcrossing technique. Accordingly, we 
disagree with the examiner's construction of claims 27-30 as "directed to exactly 
plant 1026458 further comprising the single locus," which appears to disregard 
appellant's definition of a single locus converted plant. See Answer, page 46, 
emphasis added. 

The examiner appears to appreciate (Answer, page 46) that appellant's 
specification provides an example of a converted plant. See specification, 
pages 35-36. However, for the foregoing reasons, we are not persuaded by the 
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examiner's assertion (Answer, page 46) that the specification provides "no 
indication that all of the morphological and physiological traits of [this converted] 
...com plant were recovered, and that only one single locus was transferred 
from the donor plant." To the contrary, the examiner provides no evidence that 
the converted plant exemplified in appellant's specification did not retain 
essentially all of the desired morphological and physiological characteristics of 
the inbred in addition to the characteristics conferred by the single locus 
transferred into the inbred via the backcrossing technique. 

Further, we recognize appellant's argument (Brief, page 29) that the 
examiner failed to establish a nexus between Hunsperger's discussion of 
petunias; Kraft's discussion of sugar beets; and Eshed's discussion of tomatoes, 
and the subject matter of the instant application - com. Absent evidence to the 
contrary, we agree with appellant (ig\), "[t]he [examiner's] indication 1 ' 91 that the 
references concerning petunias, sugar beets and tomatoes apply to corn is 
made without any support." That the examiner has failed to identify (Answer, 
page 45) an example "in the prior art of plants in which linkage drag does not 
occur," does not mean that linkage drag is expected to occur in corn breeding, 
which according to appellant (Reply Brief, page 11) "is extremely advanced and 
well known in the art.. .." In this regard, we agree with appellant (Brief, page 30; 
Accord Reply Brief, page 11), the examiner has improperly placed the burden on 
appellant to demonstrate that the examiner's unsupported assertion is not true. 

19 See Answer page 45, wherein the examiner asserts "[l]inkage drag appears to be a 
phenomenon that occurs in all plant types." 
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We remind the examiner, as set forth in In re Wright . 999 F.2d 1557, 1561-62, 27 

USPQ2d 1510, 1513 (Fed. Cir. 1993): 

When rejecting a claim under the enablement requirement of 
section 112, the PTO bears an initial burden of setting forth a 
reasonable explanation as to why it believes that the scope of 
protection provided by that claim is not adequately enabled by the 
description of the invention provided in the specification of the 
application; this includes, of course, providing sufficient reasons for 
doubting any assertions in the specification as to the scope of 
enablement. 

II. What plant is transformed in claim 28 ? 

We recognize the examiner's assertion (Answer, page 43) that while claim 
28 requires that a single locus be stably inserted into a corn genome by 
transformation, the claim does not indicate whether (1 ) the I026458 plant was 
transformed with the single locus, or (2) some other corn plant was transformed 
with the single locus and then introduced into I026458 by crossing. However, as 
appellant points out (Brief, page 11), claim 28 "specifies that the single locus was 
stably inserted into a cpm genome. Loci that are stably inserted into a corn 
genome are also stably inherited. Thus the single locus need not have been 
inserted into the genome of com variety I026458." Accordingly, the I026458 
plant may be transformed with the single locus, or another plant may be 
transformed with the single locus and then introduced into I026458 by crossing. 

It may be that the examiner is concerned that by transforming a non- 
1026458 plant with a single locus and then introducing this locus into 1026458 by 
crossing would result in a plant that does not retain all of the morphological and 
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physiological traits, or all of the genome, of the 1026458 plant. For the foregoing 
reasons, however, this line of reasoning is not persuasive. 
III. The single locus to be introduced : 

The examiner finds (Answer, page 43), "the claims do not place any limit 
on the single locus to be introduced" into 1026458 plants. The examiner 
recognizes, however, that u [t]he prior art shows that hundreds of nucleotide 
sequences encoding products that confer various types of plant traits have been 
isolated at the time the instant invention was filed." Id. In addition, the examiner 
recognizes (id.), "[o]ne skilled in the art can transform any of these isolated 
nucleotide sequences known in the prior art into a corn plant cell, and regenerate 
a transgenic plant from the transformed cell." 

Nevertheless, the examiner finds (Answer, bridging sentence, pages 43- 
44), "[ujndue experimentation would be required by one skilled in the art to 
isolate single loci that govern the traits encompassed by the claims." In this 
regard, the examiner asserts (Answer, page 45) that the claims broadly 
encompass corn plants comprising any type of single loci, including those that 
have not yet been identified or isolated. To the extent that the examiner is 
asserting that appellant has not provided an enabling disclosure of single loci 
that have not been identified, we note that enablement under 35 U.S.C. § 1 1 2, 
first paragraph is evaluated as of appellant's filing date. As set forth in Chiron 
Corp.v. Genentech Inc. , 363 F.3d 1247, 1254, 70 USPQ2d 1321, 1325-26 (Fed. 
Cir. 2004), "a patent document cannot enable technology that arises after the 
date of application. The law does not expect an applicant to disclose knowledge 



Appeal No. 2004-2343 raaCx " 
Application No. 09/772,520 

invented or developed after the filing date. Such disclosure would be impossible. 
See InreHoqan , 559 F.2d 595, 605-06 [194 USPQ 527] (CCPA 1977)." 

The examiner's comment, however, may be directed to his assertion 
(Answer, page 43) that "isolated loci whose products confer yield enhancement 
or enhanced yield stability (recited in claim 30), are not known in the prior art." 
However, as discussed, supra , it appears that contrary to the examiner's 
assertion a single locus that confers the trait of, for example, yield enhancement 
was known in the art prior to the filing date of the instant invention. In addition, 
as discussed, supra, appellant's specification asserts that such traits were known 
in the art. See specification, page 31. Accordingly, as set forth in hue 
Marzocchi . 439 F.2d 220. 224, 169 USPQ 367, 370 (CCPA 1971), the burden is 
on 

the Patent Office, whenever a rejection on this basis is made, to 
explain why it doubts the truth or accuracy of any statement in a 
supporting disclosure and to back up assertions of its own with 
acceptable evidence or reasoning which is inconsistent with the 
contested statement. Otherwise, there would be no need for the 
applicant to go to the trouble and expense of supporting his 
presumptively accurate disclosure. 

On this record, we find only the examiner's unsupported conclusions as to 
why the specification does not enable the claimed invention. We remind the 
examiner that nothing more than objective enablement is required, and therefore 
it is irrelevant whether this teaching is provided through broad terminology or 
illustrative examples. Marzocchi . 439 F.2d at 223, 169 USPQ at 369. In the 
absence of an evidentiary basis to support the rejection, the examiner has not 
sustained his initial burden of establishing a prima facie case of non-enablement. 
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In this regard, we note that the burden of proof does not shift to appellant until 
the examiner first meets his burden. Marzocchi , 439 F.2d at 223-224, 169 
USPQ at 369-370. 

We also recognize the examiner's assertion (Answer, page 44) that claims 
27-29 "encompass plants with single loci whose functions are unknown ... [or 
where] the effects of expression of the single locus on the traits expressed by 
I026458 are unknown." While this may be true, the examiner has not provided 
any evidence to suggest that it would require undue experimentation to obtain a 
single locus converted plant wherein essentially all of the desired morphological 
and physiological characteristics of an inbred are recovered in addition to the 
characteristics conferred by the single locus transferred into the inbred via the 
backcrossing technique. See specification, page 23. 

While it is not expressly stated in the text of the examiner's rejection, it 
may be that the examiner is concerned that the claims include inoperative 
embodiments. If so, the examiner is directed to Atlas Powder Co. v. E.I. DuPont 
De Nemours & Co. . 750 F.2d 1569. 1576-77, 224 USPQ 409. 414 (Fed. Cir. 
1984): 

Even if some of the claimed combinations were inoperative, the 
claims are not necessarily invalid. "It is not a function of the claims 
to specifically exclude ... possible inoperative substances...." Inre 
Dinh-Nquven , 492 F.2d 856. 859-59, 1 81 USPQ 46, 48 (CCPA 
1974)(emphasis omitted). Accord . In re Geerdes . 491 F.2d 1260, 
1265, 180 USPQ 789, 793 (CCPA 1974); In re Anderson , 471 F.2d 
1237, 1242, 176 USPQ 331, 334-35 (CCPA 1971). Of course, if 
the number of inoperative combinations becomes significant, and in 
effect forces one of ordinary skill in the art to experiment unduly in 
order to practice the claimed invention, the claims might indeed be 
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invalid. See e^, In re Cook , 439 F.2d 730. 735, 169 USPQ 298, 
302 (CCPA 1971). 

On this record, the examiner provides no evidence that the number of 
inoperative embodiments is so large that a person of ordinary skill in the art 
would have to experiment unduly to practice the claimed invention. To the 
contrary, the examiner recognizes (Answer, page 43) that "[t]he prior art shows 
that hundreds of nucleotide sequences encoding products that confer various 
types of plant traits have been isolated at the time the instant invention was 
filed"; and that u [o]ne skilled in the art can transform any of these isolated 
nucleotide sequences known in the prior art into a com plant cell, and regenerate 
a transgenic plant from the transformed cell." Accordingly, we are not persuaded 
by the examiner's unsupported assertions. 

For the foregoing reasons, we reverse the rejection of claims 27-30 under 
the enablement provision of 35 U.S.C. § 112, first paragraph. 
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SUMMARY 



We reverse the rejection of claims 3, 6, 1 1 , 14-20, and 27-30 under 35 
U.S.C. § 112, second paragraph. 

We reverse the rejection of claims 6. 11. 24, 25 and 27-31 under the 
written description provision of 35 U.S.C. § 1 12, first paragraph. 

We reverse the rejection of claims 27-30 under the enablement provision 
of 35 U.S.C. § 1 12, first paragraph. 

For the reasons set forth in n. 5 jnfra. we have not considered the merits 
of the rejection of claim 26 under the written description provision of 35 U.S.C. 
§112, first paragraph. 



REVERSED 
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Administrative Patent Judge 
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ADAMS, Administrative Patent Judge . 



DECISION ON APPEAL 
This is a decision on the appeal under 35 U.S.C. § 134 from the 
examiner's final rejection of claims 3. 6, 11. 14-20, 24, 25, and 27-31. The 
examiner has indicated that claims 1.2, 5. 7-10, 12, 13 and 21-23 are allowable. 
Answer, page 2. Claims 4 and 26 are cancelled. Brief, page 2. 



1 This appeal is substantially similar to Appeal No. 2004-1503. Application No. 09/606.808; 
Appeal No. 2004-1506. Application No. 09/771.938; Appeal No. 2004-1968. Application No. 
10/00.031 1 ; Appeal No. 2004-2343. Application No. 09/772.520; and Appeal No. 2005-0396. 
Application No. 10/077.589. which all share the same assignee, Monsanto Company, the parent 
of wholly-owned subsidiary DeKalb Genetics Corporation. Accordingly we have considered these 
appeals together. 



2 We note that examiner Ashwin Meta presented arguments at the oral hearing. 
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Claims 3, 6. 15. 16, 17. 27, 28, 30 and 31 are illustrative of the subject 
matter on appeal and are reproduced below. In addition, for convenience, we 
have reproduced allowable claims 2 and 5 below: 

2 A population of seed of the com variety 1015036. wherein a sample of the 
' seed of the com variety 101 5036 was deposited under ATCC Accession 
No. PTA-3225. 

3. The population of seed of claim 2, further defined as an essentially 
homogeneous population of seed. 

5 Acorn plant produced bygrowing a seed ofmewrn variety 1015036, 
wherein a sample of the seed of the com variety 101 5036 was deposed 
under ATCC Accession No. PTA-3225. 

6 The com plant of claim 5, having: _ 

(a) an SSR profile in accordance with the profile shown in Table 6; or 

(b) an isozyme typing profile in accordance with the profile shown in 
Table 7. 

15 A com plant capable of expressing all the physiological and 
' morphological characteristics of the com variety 1015036, wherein a 
sample of the seed of the com variety 1015036 was deposited under 
ATCC Accession No. PTA-3225. 

16. The com plant of claim 15. further comprising a nuclear or cytoplasmic 
gene conferring male sterility. 

17 A tissue culture of regenerable cells of a plant of com variety 101 5036. 
wherein the tissue is capable of regenerating plants capable of 
expressing all the physiological and morphological charactenstics of the 
com variety 1015036. wherein a sample of the seed of the com vanety 
1015036 was deposited under ATCC Accession No. PTA-3225. 

27. The com plant of claim 5. further defined as having a genome comprising 
a single locus conversion. 

28. The corn plant of claim 27, wherein the single locus was stably inserted 
into a com genome by transformation. 

30 The corn plant of claim 27, wherein the locus confers a trait selected from 
' the group consisting of herbicide tolerance; insect resistance; resistance 
to bacterial, fungal, nematode or viral disease; yield enhancement; waxy 
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starch; improved nutritional quality; enhanced yield stability; male sterility 
and restoration of male fertility. 

31 . A method of producing an inbred com plant derived from the com variety 
1015036, the method comprising the steps of: 

(a) preparing a progeny plant derived from the com variety 1015036 by 
crossing a plant of the com variety 1015036 with a second corn 
plant, wherein a sample of the seed of the com variety 1015036 
was deposited under ATCC Accession No. PTA-3225; 

(b) crossing the progeny plant with itself or a second plant to produce 
a seed of a progeny plant of a subsequent generation; 

(c) growing a progeny plant of a subsequent generation from said 
seed and crossing the progeny plant of a subsequent generation 
with itself or a second plant; 

(d) repeating steps (b) and (c) for an additional] 3-10 generations to 
produce an inbred com plant derived from the corn variety 101 5036. 

The references relied upon by the examiner are: 

Hunspergeretal.(Hunsperger) 5,523,520 Jun.4, 1996 

Eshed et al. (Eshed). "Less-Than-Additive Epistatic Interactions of Quantitative 
Trait Loci in Tomato," Genetics . Vol. 143, pp. 1807-17 (1996) 

Kraft et al. (Kraft), "Linkage Disequilibrium and Fingerprinting in Sugar Beet," 
Theoretical and Applied Genetics . Vol. 101. pp. 323-36 (2000) 

GROUNDS OF REJECTION 
Claim 3 stands rejected under 35 U.S.C. § 112. second paragraph as 
indefinite in the recitation of the phrase "an essentially homogeneous population 
of seed." 

Claim 14 stands rejected under 35 U.S.C. § 1 12. second paragraph as 
indefinite in the recitation of the phrase "(ajn essentially homogeneous 
population of corn plants produced by growing the seed of the com variety 
1015036." 
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Claims 6 and 1 1 stand rejected under 35 U.S.C. § 1 12, second paragraph 
as indefinite in the recitation of the phrase "in accordance with." 

Claims 15, and 17-20 1 stand rejected under 35 U.S.C. § 112, second 
paragraph as indefinite in the recitation of the phrase "capable of expressing." 

Claims 16 and 27-30* stand rejected under 35 U.S.C. § 112, second 
paragraph as failing to limit the scope of the claims from which they depend. 

Claim 28 stands rejected under 35 U.S.C. § 112. second paragraph as 
indefinite in the recitation of "the article 'a' in the recitation "wherein the single 
locus was stably inserted into acorn genome." 

Claim 30 stands rejected under 35 U.S.C. § 112, second paragraph as 
indefinite in the recitation of the phrases "yield enhancement," "improved 
nutritional quality," and "enhanced yield stability." 

Claims 6, 1 1 . 24, 25 and 27-31 stand rejected under the written 
description provision of 35 U.S.C. § 1 12, first paragraph. 

Claims 27-30 stand rejected under the enablement provision of 35 U.S.C. 
§112, first paragraph. 

We reverse. 

1 According to the examiner (Answer, page 13), since claim 18 depends from claims 17 it is 
included in this rejection. We also note, while the examiner lists (Answer, page 4) claim 19 as 
rejected under 35 U.S.C. § 1 12, second paragraph, the examiner fails to explain the basis of this 
rejection. Accordingly, we assume since claim 19 ultimately depends from claim 17, claim 19. like 
daim 18, was intended to be included in this rejection. 

4 According to the examiner (Answer, page 4), "(cjlaims ... 27-30 ... stand rejected under 35 
U.S.C. [§] 112, second paragrarph..." The examiner, however, provides no explanation as to why 
daim 29 is rejected. We can only assume that since daim 29, as well as claims 28 and 30, each 
depend from claim 27, they are rejected for the same reason as daim 27. Accordingly, we have 
included daims 28-30 with this ground of rejection. 
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BACKGROUND 

The present "invention relates to inbred corn seed and plants of the 
variety designated 1015036, and derivatives and tissue cultures thereof." 
Specification, page 1. According to appellant (specification, page 27), "[a] 
description of the physiological and morphological characteristics of corn plant 
1015036 is presented in Table 3" of the specification, pages 27-29. On this 
record the examiner has indicated that claims drawn to plants, plant parts, and 
seed of the com variety designated 1015036 are allowable. See claims 1 , 2, 
5, 7-10, 12 and 13, and Answer, page 2, wherein the examiner states "[c]laims 1, 
2, 5, 7-10, 12 [and] 13 ... are allowed." 

A second aspect of the present invention comprises hybrid plants and 
processes "for producing [first generation (F,) hybrid 5 ] com seeds or plants, 
which ... generally comprise crossing a first parent corn plant with a second 
parent com plant, wherein at least one of the first or second parent corn plants is 
a plant of the variety designated 101 5036." Specification, pages 7-9. On this 
record the examiner has indicated that claims drawn to a process of producing 
com seed wherein the process comprises crossing a first parent corn plant with a 
second parent com plant are allowable. See claims 21-23 and Answer, 
page 2, wherein the examiner states claims "21-23 are allowed." 



5 According to the specification (page 21), a F, hybrid is "(t]he first generation progeny of the 
cross of two plants." During oral hearing, appellant confirmed that all claims drawn to hybrid 
plants or hybrid seeds (see e^g., claims 24 and 25) refer to F, hybrids. 
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A third aspect of the present invention comprises single locus converted 
plants of the com variety 101 5036. Specification, page 6. As appellant explains 
(specification, page 23, emphasis added), single locus converted (conversion) 
plants are those plants 

which are developed by a plant breeding technique called 
backcrossing wherein essentially ajl of the desired morphological 
and physiological characteristics of an inbred are recovered in 
addition to the characteristics conferred by the single locus 
transferred into the inbred via the backcrossing technique. A single 
locus may comprise one gene, or in the case of transgenic plants, 
one or more transgenes integrated into the host genome at a single 
site (locus). 

As appellant explains (specification, page 31): 

Many single locus traits have been identified that are not regularly 
selected for in the development of a new inbred but that can be 
improved by backcrossing techniques. Single locus traits may or 
may not be transgenic; examples of these traits include, but are not 
limited to, male sterility, waxy starch, herbicide resistance, 
resistance for bacterial, fungal, or viral disease, insect resistance, 
male fertility, enhanced nutritional quality, industrial usage, yield 
stability, and yield enhancement. These genes are generally 
inherited through the nucleus, but may be inherited through the 
cytoplasm. Some known exceptions to this are genes for male 
sterility, some of which are inherited cytoplasmically, but still act as 
single locus traits. 

A final aspect of the present invention is directed to a process of 
producing an inbred com plant derived from a plant of the com variety 101 5036. 
See eg,, claim 31. According to appellant's specification (bridging paragraph, 
pages 10-11), 

the present invention provides a method of producing an inbred 
com plant derived from the com variety 1015036, the method 
comprising the steps of: (a) preparing a progeny plant derived from 
corn variety 1015036, wherein said preparing comprises crossing a 
plant of the com variety 1015036 with a second com plant, and 
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wherein a sample of the seed of corn variety 1015036 has been 
depTsited 35 ATCC Accession No. ... [PTA-3225]; (b) crossing 
the progeny plant with itself or a second plant to produce a seed of 
a progeny plant of a subsequent generation; (c) growmg a progeny 
plant of a subsequent generation from said seed of a progeny plant 
of a subsequent generation and crossing the progeny plant of a 
subsequent generation with itself or a second plant; and (d) 
repeating steps (c) and (d) for an addition 3-10 genera tons ; to 
produce an inbred com plant derived from the com vanety 1015036. 
In the method, it may be desirable to select particular plants 
resulting from step (c) for continued crossing according to steps (b) 
and (c) By selecting plants having one or more desirable traits an 
fnbred com p^ant denied from the com variety 1015036 is obtained 
which possesses some of the desirable traits of com vanety 
1015036 as well potentially other selected traits. 

According to the examiner (Answer, page 36), "Whe patentability of the method 
of daim 31 does not lie in the method steps, which require the simple acts of 
crossing corn plants, allowing progeny seed to be produced, and growing 
progeny plants from the seed....' Therefore, as we understand this aspect of the 
claimed invents (ejL claim 31 ). the intent is not to claim a specific inbred com 
plant resulting from the claimed process. Seeclaim31. Instead, aswe 
understand it, claim 31 is drawn to a process wherein an inbred com plant is 
derived from the com variety 1015036. 

As appellant explains (specification, page 3), 

The development of uniform com plant hybrids requires the 
development of homozygous inbred plants, the crossing of these 
inbred plants, and the evaluation of the crosses. Pedigree breeding 
and recurrent selection are examples of breeding methods used to 
develop inbred plants from breeding populations. Those breeding 
methods combine the genetic backgrounds from two or more 
inbred plants or various other broad-based sources into breeding 
pools from which new inbred plants are developed by selfing and 
. selection of desired phenotypes. The new inbreds are crossed with 
other inbred plants and the hybrids from these crosses are 
evaluated to determine which of those have commercial potential. 
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We emphasize, that while "new inbreds" having commercial potential may result 
from the method set forth in claim 31, the claim does not encompass any specific 
plant that is produced as a result of the method. Rather the claim encompasses 
only a method of producing an inbred corn plant that is " derived " from the corn 
variety 1015036. The examiner has indicated that a claim drawn to a corn plant 
of the com variety 1015036 is allowable. SeeejL. claim 5, and Answer, page 2, 
wherein the examiner states that claim 5 is allowed. 

Against this backdrop, we now consider the rejections of record. 

DISCUSSION 

Definiteness : 

Claims 3, 6, 11, 14-20 and 27-30 stand rejected under 35 U.S.C. § 1 12, 
second paragraph. For the following reasons we reverse. 

Claim 3 

Claim 3 depends from independent claim 2, and stands rejected under 35 
U.S.C. § 112, second paragraph as indefinite in the recitation of the phrase "an 
essentially homogeneous population of seed...." Answer, bridging paragraph, 
pages 4-5. According to the examiner (Answer, page 4), claim 2 is drawn to "'[a] 
population of seed of the com variety 1015036, wherein a sample of the seed of 
the com variety 1015036 was deposited under ATCC Accession No. PTA-3225." 
Thus, the examiner finds (Answer, page 5), the population of seed set forth in 
claim 2 "is a homogeneous population of seed of corn variety 101 5036." 
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Accordingly, the examiner finds (ig\), "[t]he recitation, 'essentially homogeneous,' 
in claim 3 .. . appear[sj to be superfluous." 

However, as disclosed in appellant's specification (page 5), 

[essentially homogeneous populations of inbred seed are those 
that consist essentially of the particular inbred seed, and are 
generally free from substantial numbers of other seed, so that the 
inbred seed forms between about 90% and about 100% of the total 
seed, and preferably, between about 95% and about 100% of the 
total seed. 

Accordingly, we disagree with the examiner's assertion (Answer, page 6) 
that claim 3 is unclear simply because it may contain seed other than the seed of 
the corn variety 1015036. We remind the examiner that claim language must be 
analyzed "not in a vacuum, but always in light of the teachings of the prior art 
and of the particular application disclosure as it would be interpreted by one 
possessing the ordinary skill in the pertinent art." In re Moore. 439 F.2d 1232, 
1235, 169 USPQ 236, 238 (CCPA 1971). Here, notwithstanding appellant's 
comments 6 , it is our opinion that a person of ordinary skill in the art would 
recognize that an essentially homogeneous population of seed of the corn 
variety 1015036 is a population of seed that is generally free from substantial 
numbers of other seed, e.g.. wherein com variety 1015036 seed forms between 
about 90% and about 100% of the total seed in the population. 7 



6 According to appellant (Brief, page 7), an essentially homogeneous population of seed, is a 
population of seed that could be of non-uniform size and shape. 

1 Cf. the examiner's statement (Answer, page 6). "amending daim 3 to read '[a]n essentially 
homogeneous population of corn seeds consisting essentially of seed of claim 1 , would obviate 
this rejection." 
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Accordingly, we reverse the rejection of claim 3 under 35 U.S.C. § 1 12, 
second paragraph. 

Claim 14 . 

Claim 14 stands rejected under 35 U.S.C. § 112. second paragraph as 
indefinite in the recitation of the phrase "(ajn essentially homogeneous 
population of com plants produced by growing the seed of the com variety 
101 5036." Answer, page 6. According to the examiner (Answer, bridging 
paragraph, pages 6-7), "[tjhe 1015036 seed can only produce 1015036 plants. ... 
(Therefore,] [t]he population can ... only consist of 1015036 plants." Accordingly, 
the examiner finds it unclear \vhy the population is referred to as 'essentially 
homogeneous,' since such populations can comprise more than one variety of 
plant." Answer, page 7. 

As appellant discloses (specification, page 6), "Whe population of inbred 
com seed of the invention can further be particularly defined as being essentially 
free from hybrid seed. The inbred seed population may be separately grown to 
provide an essentially homogeneous population of inbred corn plants designated 
1015036." As we understand the claim, growing the seed of claim 3, for example, 
would produce an essentially homogeneous population of corn plants of the corn 
variety 101 5036.' 



8 Cf. The examiner's statement (Answer, page 8). amending claim 14 "to read, '[aln essentially 
homogeneous population of com plants produced by growing a population of com seed consisting 
essentially of the seed of com plant 1015036...' would obviate the rejection." 
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In addition, we direct the examiner's attention to Appeal No. 2005-0396, 
wherein a claim similar to claim 14 was presented for our review. In Appeal No. 
2005-0396, the examiner of record indicated that claim 14, directed to "[a]n 
essentially homogeneous population of corn plants produced by growing the 
seed of the corn variety 1180580...." was allowable. Accordingly, we find that the 
examiner has treated claim 14 in a manner that is inconsistent with the 
prosecution of claim 14 in 2005-0396. As we understand it, the only difference 
between claim 14 as it appears in Appeal No. 2005-0396 and the instant appeal 
is the variety of com seed from which the plant is produced. 

Accordingly we reverse the rejection of claim 14 under 35 U.S.C. § 1 12, 
second paragraph. 

Claims 6 and 11 

Claims 6 and 11 stand rejected under 35 U.S.C. § 112, second paragraph 
as indefinite in the recitation of the phrase "in accordance with." According to the 
examiner (Answer, page 9), it is unclear if a plant "that generally follows the trend 
of the profile of Table 6, but which differs at one or a few loci, [would] be 
considered in 'conformity' or 'in accordance' with the profile of Table 6." 

On this record, we understand the phrase "in accordance with" as it is 
used in claims 6 and 1 1 to mean "the same" 9 . Stated differently, we understand 
the claims to read: 

6. The com plant of claim 5, having: 

(a) the same SSR profile as shown in Table 6; or 

• During the February 10, 2005 oral hearing appellant's representative confirmed that the phrase 
"in accordance with" was intended to mean "the same." 
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(b) the same isozyme typing profile as shown in Table 7. 

11. The plant part of claim 10, wherein said cell is further defined as having: 

(a) The same SSR profile as shown in Table 6; or 

(b) The same isozyme typing profile as shown in Table 7. 

Accordingly we reverse the rejection of claims 6 and 1 1 under 35 U.S.C. 
§ 112. second paragraph. 

Claims 15 and 17-20 
Claims 15, and 17-20 stand rejected under 35 U.S.C. § 112. second 
paragraph as indefinite in the recitation of the phrase "capable of expressing," or 
"capable of regenerating." According to the examiner (Answer, page 1 1 ), the 
claims do "not make clear if the plant actually expresses the traits, or when or 
under what conditions the traits are expressed." In this regard, the examiner 
finds (Answer, page 12), 

while the plant has the capacity to express the characteristics, for 
some reason it may not. Certain characteristics of a plant are 
expressed only at certain times of its life cycle, and are incapable 
of being expressed at other times. The colors of flower parts such 
as silks, or fruit parts such as husks, are examples. The promoters 
of many genes conferring traits require a transcription factor to 
become active. Is a plant that has such a gene, but not the 
transcription factor, considered "capable of expressing" that gene, 
and the trait associated with that gene, and is such a plant 
encompassed by the claims? 

To address the examiner's concerns, we find it sufficient to state that if a plant 

has the capacity to express the claimed characteristics it meets the requirement 

of the claim regarding "capable of," notwithstanding that due to a particular 

phase of the life cycle the plant is not currently expressing a particular 

characteristic. Alternatively, if a plant is incapable of expressing the claimed 
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characteristics at any phase of the life cycle, because it lacks, for example, the 
"transcription factor" required for expression - such a plant would not meet the 
requirement of the claim regarding "capable of." 

Here, we find the examiner's extremely technical criticism to be a 
departure from the legally correct standard of considering the claimed invention 
from the perspective of one possessing ordinary skill in the art. 10 In our opinion, 
a person of ordinary skill in the art would understand what is claimed. Amqen 
Inc. v. Chuoai Pharmaceutical Co.. Ltd. . 927 F.2d 1200, 1217, 18 USPQ2d 1016, 
1 030 (Fed. Cir. 1 991 ). We find the same to be true for the phrase "capable of 
as set forth in claims 17-20. 

Accordingly we reverse the rejection of claims 1 5, and 1 7-20 under 35 
U.S.C. § 1 12, second paragraph. 

Claims 16 and 27-30 

Claims 16 and 27-30 stand rejected under 35 U.S.C. § 112, second 
paragraph as failing to limit the scope of the claims from which they depend. 
According to the examiner (Answer, page 9), since the plant set forth in claim 16 
is male sterile it cannot express all the morphological and physiological 
characteristics of the male fertile com variety 101 5036. Similarly, the examiner 
finds it unclear whether the plant set forth in claim 27 has all the characteristics 
of the plant set forth in claim 5, from which claim 27 depends, jd. In response, 



» CL Dloital Equipment Corp. v. Diamond. 653 F.2d 701. 724, 210 USPQ 521 . 546 (CA 1 981). 
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appellant asserts (Brief, bridging paragraph, pages 8-9), claims 16 and 27 simply 
add a further limitation to the claims from which they depend. We agree. 

For example, claim 16 reads on a com plant capable of expressing all the 
physiological and morphological characteristics of the com variety 1015036, 
further comprising a nuclear or cytoplasmic gene conferring male sterility. In our 
opinion, the claims reasonably apprise those of skill in the art of their scope. 
Amgen . As set forth in Shatterproof Glass Corp. v. l ibbev-Owens Ford Co.. 758 
F.2d 613, 624, 225 USPQ 634, 641 (Fed. Cir. 1985), "(i]f the claims, read in the 
light of the specifications, reasonably apprise those skilled in the art both of the 
utilization and scope of the invention, and if the language is as precise as the 
subject matter permits, the courts can demand no more." 

Accordingly we reverse the rejection of claims 16 and 27-30 under 35 
U.S.C. § 112, second paragraph. 

Claim 28 

Claim 28 stands rejected under 35 U.S.C. § 112. second paragraph as 
indefinite in the recitation of "the article 'a' in the recitation 'wherein the single 
locus was stably inserted into a com genome.' 9 According to the examiner 
(Answer, page 13), "[t]he recitation does not make clear if the genome is that of 
1015036 or that of a different com plant." 

According to appellant's specification (page 23, emphasis removed), a 
"Single Locus Converted (Conversion) Plant" refers to 

[p]lants which are developed by a plant breeding technique called 
backcrossing wherein essentially all of the desired morphological 
and physiological characteristics of an inbred are recovered in 
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addition to the characteristics conferred by the single locus 
transferred into the inbred yja the backcrossing technique/A single 
locus may comprise one gene, or in the case of transgenic plants, 
one or more transgenes integrated into the host genome at a single 
site (locus). 

Accordingly, we agree with appellant (Brief, page 10) "[t]he single locus 
refened to in claim 28 may or may not have been directly inserted into the 
genome of the claimed plant." As we understand the claim, and arguments of 
record, claim 28 presents two possibilities: (1) the single locus is directly inserted 
into the claimed plant and nothing further need be done; or (2) the single locus is 
directly inserted into a different plant, which is then used to transfer the single 
locus to the claimed plant through use of the plant breeding technique known as 
backcrossing. 

In our opinion, the claim reasonably apprises those of skill in the art of its 
scope. Amgen . Accordingly, we reverse the rejection of claim 28 under 35 
U.S.C. § 1 12, second paragraph. 

Claim 30 

Claim 30 stands rejected under 35 U.S.C. § 112, second paragraph as 
indefinite in the recitation of the phrases "yield enhancement," "improved 
nutritional quality," and "enhanced yield stability." According to the examiner the 
terms "yield enhancement," "improved nutritional quality," and "enhanced yield 
stability" are relative and have no definite meaning. Answer, page 14. The 
examiner is correct (Answer, page 14). when a word of degree is used 
appellant's specification must provide some standard for measuring that degree. 
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Seattle Box. Co. v. Industrial Crating & Packing. Inc. . 731 F.2d 818, 826, 221 
USPQ 568, 573-574 (Fed. Cir. 1984). 

On this record, appellant asserts (Brief, page 1 1 ). it is "understood the 
enhancement of yield or yield stability and improved nutritional quality is relative 
to a plant lacking the single locus. The metes and bounds of the claim are thus 
fully understood by one of skill in the art and the use of the terms is not 
indefinite." On reflection, we agree with appellant. The fact that some claim 
language is not mathematically precise does not per se render the claim 
indefinite. Seattle Box . As s«t forth in Shatterproof Glass , "filf the claims, read in 
the light of the specifications, reasonably apprise those skilled in the art both of 
the utilization and scope of the invention, and if the language is as precise as the 
subject matter permits, the courts can demand no more." In our opinion, a 
person of ordinary skill in the art would have understood the enhancement of 
yield or yield stability and improved nutritional quality is relative to a plant lacking 
the single locus. 

Accordingly we reverse the rejection of claim 30 under 35 U.S.C. § 1 1 2, 
second paragraph. 

Written Description : 

Claims 6, 11 , 24, 25 and 27-31 stand rejected under 35 U.S.C. § 1 12, first 
paragraph, as the specification fails to adequately describe the claimed 
invention. For the following reasons, we reverse. 
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Claims 24 and 25 " 

Claims 24 and 25 both depend from daim 23. On this record, the 
examiner has indicated that claim 23 is allowable. Answer, page 2. The 
examiner finds (Answer, page 16), claims 24 and 25 are drawn to a hybrid plant 
or seed "produced by crossing inbred corn plant 1015036 with any second, 
distinct inbred corn plant." 

As we understand it, based on this construction of claims 24 and 25. the 
examiner is of the opinion that since the hybrids inherit only Vz of their diploid" 
set of chromosomes from the plant of com variety 101 5036, a person of skill in 
the art would not have viewed the teachings of the specification as sufficient to 
demonstrate that appellant was in possession of the genus of hybrid seeds and 
plants encompassed by claims 24 and 25. According to the examiner (Answer, 
page 22), "(t]he fact that any hybrid plant will inherit half of its alleles from 
1015036 then does not provide sufficient description of the morphological and 
physiological characteristics expressed by the claimed hybrid plants." 

There is no doubt that the expressed gene products of a hybrid plant, e.g., 
the morphological and physiological traits, of 1015036 and a non-1015036 com 
plant will depend on the combination of the genetic material inherited from both 
parents. See Answer, page 23. Nevertheless, we disagree with the examiner's 



« We recognize, as does the examiner (Answer, page 22) that appellant's reference to claims 22- 
26 (Brief, page 13) was intended to be a reference to claims 24 and 25. 

■ Acawding to appellant's specification (page 21 ). diploid means "a cell or organism having two 
sets of chromosomes." 
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conclusion (jdj that «[t]he fact that any hybrid plant will inherit half of its alleles 
from 101 5036 then does not provide sufficient description of the morphological 
and physiological characteristics expressed by the claimed hybrid plants." 

On these facts, we find it necessary to take a step back and consider what 
is claimed, The claims are drawn to a F, hybrid seed (claim 24) or plant (claim 
25) resulting from a cross between a plant of com variety 101 5036 and a non- 
101 5036 corn variety. The claims do not require the hybrid to express any 
particular morphological or physiological characteristic. Nor do the claims 
require that a particular non-1015036 com variety be used." All that is required 
by the claims is that the hybrid has one parent that is a plant of com variety 
1015036. Since the examiner has indicated that the seed and the plant of the 
com variety 1015036 are allowable (see claims 1 and 5), there can be no doubt 
that the specification provides an adequate written description of this com 
variety. In addition, the examiner appears to recognize (Answer, page 25) that 
appellant's specification describes an exemplary hybrid wherein one parent was 
a plant of the com variety 101 5036. see e&. specification, pages 53-59. 
Accordingly, it is unclear to this merits panel what additional description is 
necessary. 

As set forth in Rejffin Microsoft Corp. . 214 F.3d 1342, 1345, 54 
USPQ2d 1915, 1917 (Fed. Cir. 2000), the purpose of the written description 



» Accordina to appellant (Brief, page 15), 'hundreds or even thousands of different inbred corn 

kntn to Leof ski., in the art prior to the filing [datej 
eaS of which could be crossed to make a hybrid plant with In the scope of the claims. 
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requirement is to "ensure that the scope of the right to exclude, as set forth in the 
claims does not overreach the scope of the inventor's contribution to the field of 
art as described in the patent specification." Here the hybrid seed or plant has 
one parent that is a plant of the corn variety 1015036. To that end, to satisfy the 
written description requirement, the inventor "must convey with reasonable clarity 
to those skilled in the art that, as of the log date sought, he or she was in 
possession of the invention" (emphasis added). Vas-Cath Inc. v. Mahurkar, 935 
F.2d 1555, 156m 19 USPQ2d 1111. 1117 (Fed. Cir. 1991). For the foregoing 
reasons it is our opinion that appellant has provided an adequate written 
description of the subject matter set forth in claims 24 and 25. 

We recognize the examiner's argument relating to SSR and isozyme 
markers (Answer, pages 25-29), as well as the examiner's arguments 
concerning a correlation between the hybrid's genome structure and the function 
of the hybrid plant (Answer, pages 23-25). However, for the foregoing reasons, 
we are not persuaded by these arguments. 

Claims 6 and 11 

Claims 6 and 1 1 depend ultimately upon claim 5. On this record, the 
examiner has indicated that claim 5 is allowable. Answer, page 2. 

According to the examiner (Answer, page 8), while the specification 
provides the locus names and allele numbers of the SSR markers, the 
specification does not provide the actual nucleotide sequences that make up the 
markers. According to the examiner (Answer, page 18), "names of loci alone do 
not describe the structures of the markers themselves. Without a description of 



Appeal No. 2004-2317 Page 20 

Application No. 09/771,938 

the sequences of the markers, one cannot confirm their presence." In response, 
appellant points out (Brief, page 26), "the SSR markers were from Celera 
AgGen, Inc., which provides a commercial service for genotyping of maize 
varieties." In other words, a person of ordinary skill in the art could use the 
commercially available service provided by Celera AgGen, Inc. to determine 
whether a corn plant produced by growing a seed of the corn variety 1015036 
has an SSR profile which is the same as that shown in Table 6. Therefore, it is 
unclear to this panel why the examiner believes that such a disclosure fails to 
provide adequate written descriptive support for the claimed invention." 
Accordingly, we are not persuaded by the examiner's argument. 

Regarding the isozyme typing profile, the examiner finds (Answer, page 
18), Table 7 provides names of loci where isozyme markers reside, for three 
different corn plants, and a numerical value that represents the numbers of 
alleles at isozyme loci types. The nucleotide sequences that make up these loci 
are not described." In response, appellant points out (Brief, page 26), the 
isozyme "markers are well known and isozyme analysis in general [is] very well 
known having been used for decades." In this regard, we remind the examiner 
that the inquiry into whether the description requirement is met must be 
determined on a case-by-case basis and is a question of fact. In re Wertheim , 
541 F.2d 257, 262, 191 USPQ 90, 96 (CCPA 1976). A description as filed is 

" We are not persuaded by the examiner's assertion (Answer, page 28) "that the (commercially 
available) service used to detect SSR markers is currently available is not a guarantee that it will 
remain so for the life of a patent issuing from the application." Cf. In re Metcalfe, 410 F.2d 1 378, 
1382, 161 USPQ 789. 792-3 (CCPA 1969). 
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presumed to be adequate; unless or until sufficient evidence or reasoning to the 
contrary has been presented by the examiner to rebut the presumption. See 
e&. InreMarzocchi . 439 F.2d 220, 224, 169 USPQ 367. 370 (CCPA 1971). 
The examiner, therefore, must have a reasonable basis to challenge the 
adequacy of the written description. Accordingly, it is the examiner who has the 
initial burden of establishing by a preponderance of evidence that a person 
skilled in the art would not recognize in an applicant's disclosure a description of 
the invention defined by the claims. Wertheim . 541 F.2d at 263, 191 USPQ at 
97. On this record, the examiner provides no evidence to support the assertion 
that simply because appellant has not provided the sequences that make up the 
loci for particular isozymes, appellant's specification does not adequately 
describe the claimed invention. Accordingly, we are not persuaded by the 
examiner's argument. 

The examiner finds (Answer, page 37), claims 6 and 1 1 require that the 
claimed plant or plant cell exhibit either the claimed SSR profile or the Isozyme 
profile. According to the examiner (jdj, "(t]he genome of the cells of the 101 5036 
seed deposited with the ATCC has both the SSR profile and the isozyme typing 
profile shown in Tables 5 and 6 for that plant. No plant is mentioned in the 
specification that has one genetic marker profile but not the other." The 
examiner's concern appears to be misplaced. To the extent that the examiner is 
concerned that the claim is open to read on a plant other than a corn plant 
produced by growing a seed of the com variety 1015036, we remind the 
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examiner that both claims 6 and 11 ultimately depend from claim 5 W , which is 
drawn to "(a) com plant produced by growing a seed of the com variety 
1015036...." 

It appears that the examiner may have read claims 6 and 1 1 as drawn to 
a com plant or plant cell having only one of the recited profiles. However, as we 
understand claims 6 and 11, determining whether the claimed corn plant (claim 
6) or plant cell (claim 1 1 ) has one of the profiles does not mean that the plant, or 
plant cell would not also exhibit the other profile. 

In addition, we direct the examiner's attention to claims 6 and 1 1 of 
Appeal No. 2005-0396. As we understand it, notwithstanding differences in the 
SSR and isozyme profiles, the disclosure in the specification as well as the 
language of the claims is substantially similar to that of the instant application. 
Nevertheless, the examiner in Appeal No. 2005-0396 apparently found that 
appellant's specification provided an adequate written description of the claimed 
invention as no rejection of claims 6 and 1 1 was made under the written 
description provision of 35 U.S.C. § 112, first paragraph in Appeal No. 2005- 
0396. Accordingly, we find that the examiner has treated claims 6 and 1 1 in a 
manner that is inconsistent with the prosecution of similar claims in related 
application 10/077,589, which is the subject matter of Appeal No. 2005-0396. 

For the foregoing reasons, we are not persuaded by the examiner's 
arguments. 



" The examiner has indicated that claim 5 is allowable. Answer, page 2. 
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Claims 27-30 

According to the examiner (Answer, page 18), "[c]laims 27-30 are drawn 
towards 1015036 plants further comprising a single locus conversion, or wherein 
the single locus was stably inserted into a corn genome by transformation." The 
examiner finds, however, that "the specification does not describe identified or 
isolated single loci for all com plant traits." Answer, page 19. More specifically, 
the examiner finds (id.), claims 27-30 "broadly encompass single loci that have 
not been discovered or isolated." To the extent that the examiner is asserting 
that appellant has not provided an enabling disclosure of single loci that have not 
been identified, we note that to satisfy the written description requirement, the 
inventor "must convey with reasonable clarity to those skilled in the art that, as of 
the filing date sought , he or she was in possession of the invention" [emphasis 
added]. Vas-Cath . 

Nevertheless, it may be that the examiner's concern (Answer, page 31), is 
that "single loci that alone govern 'yield enhancement' or 'enhanced yield 
stability' have not been discovered." In this regard, the examiner asserts 
(Answer, page 32), "the references cited in the specification do not describe 
isolated single genes or loci that confer yield enhancement or yield stability." 
Therefore, the examiner concludes (jdL), "(ajppellant cannot be in possession of 
plants further comprising single loci that have yet to be identified." The 
examiner, however, provides no evidence to support the assertion that a person 
of ordinary skill in the art would not recognize that single loci for yield 
enhancement or yield stability are known in the art. In this regard, we note that 
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appetent d'sdosee (speoiflcation. page 31). Wan, *gfe locus traits have bean 
idenfflied ... examples of these treks include, but are no. limited lo. ... enhanced 
auUifenal qualky. industrial usage, yield stabity. and yield enhancement" It 
appears that the examine, has overlooked appears assertion lira, s*gle locus 
M, for yield stability and yield enhancement ere well known in the art. To Ms 
end, we direct the examiner's attention to, for example, United States Patent No. 
5.936.145(145)". issued August 10, 1 9(». which is prior to the tiling date of the 
iastantapptation. Fordarity.wereproducecleims8.29and39ofthe'145 

patent below: 

plant having been deposked under ATCC Accession No. 203192. 

29. The com plant of claim 8. further composing a single gene conversion. 

39 The single gene convereion of the com plant of daim 29. where the 
gene confers enhanced yield stability. 

As we understand it, daim 39 of the '145 patent, b drewn to a com plant which 
composes a single gate conversion, wherein the gene confers enhanced yield 
atebkky. Thus, centre* to the examiner's essertion it appears, for example, that 
a single gene that confers enhanced yield stabMy was known h the art prior to 
me Hing date of the instant application. We remind the examiner ' s paten, need 
notteach. and preferably omits, what is well known In the art." Hjdffltech 



Genetics Corporation. 
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Incorporated v. Monoclonal Antibodies. Inc. 802 F.2d 1367, 1385, 231 USPQ 81, 

94 (Fed. Cir. 1986). 

We remind the examiner that the inquiry into whether the description 
requirement is met must be determined on a case-by-case basis and is a 
question of fact. Wertheim . 541 F.2d at 262, 191 USPQ at 96. A description as 
filed is presumed to be adequate; unless or until sufficient evidence or reasoning 
to the contrary has been presented by the examiner to rebut the presumption. 
See e.g. . Marzocchi . The examiner, therefore, must have a reasonable basis to 
challenge the adequacy of the written description. Accordingly, it is the examiner 
who has the initial burden of establishing by a preponderance of evidence that a 
person skilled in the art would not recognize in an applicant's disclosure a 
description of the invention defined by the claims. Wertheim . 541 F.2d at 263, 
191 USPQ at 97. On this record, the examiner provides no evidence to support 
the assertion that single loci that govern, for example, yield enhancement or 
enhanced yield stability are not described. 

For the foregoing reasons, we are not persuaded by the examiner's 
arguments. 

Claim 31 

Claim 31 is drawn to a method of producing an inbred com plant derived 
from the corn variety 1015036. The claimed method begins by crossing a plant of 
the com variety 1015036 with any other corn plant. The method requires that the 
progeny corn plant be crossed either to itself, or with any other corn plant, and 
that the progeny of this cross be further crossed to itself, or with another corn 
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plant, and so on throughout several generations. As we understand it, claim 31, 
in its simplest form, is directed to a method of using a plant of the corn variety 
1015036 to produce an inbred com plant. 

Nevertheless, the examiner finds (Answer, page 20), °Fa] review of the 
claim indicates that hybrid progeny of corn plant 1015036 are required to perform 
further crosses, and that progeny of subsequent generations can be further 
outcrossed with different corn plants." Therefore, the examiner concludes (id), 
"(t]he hybrid progeny of com plant 1015036, and progeny plants of subsequent 
generations, are essential to operate the claimed method." As we understand 
the examiner's argument, not only does appellant have to provide a written 
description of the starting com plant (1015036), but appellant also must look into 
the future to determine every other potential com plant that someone may wish 
to cross with the 1015036 corn variety, and provide written descriptive support for 
not only every other com plant that could be crossed with 101 5036, but also the 
resulting progeny of each cross. 

As set forth in Rejffin , the purpose of the written description requirement is 
to "ensure that the scope of the right to exclude, as set forth in the claims does 
not overreach the scope of the inventor's contribution to the field of art as 
described in the patent specification." Here the method of producing an inbred 
com plant requires a plant of the com variety 1015036 be used as the starting 
material. To that end, to satisfy the written description requirement, the inventor 
"must convey with reasonable clarity to those skilled in the art that, as of the ing 
date sought , he or she was in possession of the invention" [emphasis added]. 
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Vas-Cath . The examiner has indicated that a claim to a plant of the corn variety 
1015036 is allowable, see exL, appellant's claim 5. Therefore, in our opinion, 
there can be no doubt that appellant was in possession of a plant of the corn 
variety 1015036. in addition to a method of using that plant to cross with any 
other corn plant to produce an inbred corn plant as set forth in appellant's claim 
31. 

In our opinion, it matters not what the other com plants are, or what the 
progeny of a cross between com variety 1015036 and some other corn plant 
represents. As the examiner explains (Answer, bridging paragraph, pages 20- 
21 ), patentability of the method of claim 31 "does not lie in the method steps, 
which require the simple acts of crossing com plants, allowing progeny seed to 
be produced, and growing progeny plants from the seed...." In our opinion, 
patentability of the method of claim 31 does not lie in the various other or second 
corn plants either. In our opinion, patentiblity of the method of claim 31 lies in 
the use of the com variety 1015036. Accordingly, for the foregoing reasons, it is 
our opinion that appellant has "convey[ed] with reasonable clarity to those skilled 
in the art that, as of the filing date sought, [they werej in possession of the 
invention," Vas-Cath (emphasis omitted). 

Summary 

For the foregoing reasons, we reverse the rejection of claims 6, 1 1, 24, 25 
and 27-31 under the written description provision of 35 U.S.C. § 112, first 
paragraph. 
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Enablement : 

Claims 27-30 stand rejected under the enablement provision of 35 U.S.C. 
§ 1 12, first paragraph. The examiner finds (Answer, page 39), claims 27-30 "are 
broadly drawn towards inbred corn plant 1015036 further defined as having a 
genome comprising any single locus conversion, encoding any trait; or wherein 
the single locus was stably inserted into a corn genome by transformation." The 
examiner presents several lines of argument under this heading. We take each 
in turn. 

I. Retaining all the morphological and physiological traits of 1015036 : 

According to the examiner (Answer, page 38. emphasis added), "the 
specification does not teach any 1015036 plants comprising a single locus 
conversion produced by backcrossing, wherein the resultant plant retains all of 
its morphological and physiological traits in addition to exhibiting the single trait 
conferred by the introduced single locus." With reference to Hunsperger, Kraft, 
and Eshed the examiner asserts (Answer, page 41), "(t]he rejection raises the 
issue of how linkage drag hampers the insertion of single genes alone into a 
plant by backcrossing, while recovering all of the original plant's genome." 

We note, however, that claims 27-30 do not require that the single locus 
conversion plant retain all of the morphological and physiological traits of the 
parent plant in addition to exhibiting the single trait conferred by the introduction 
of the single loci. Nor do claims 27-30 require that the resultant plant retain all of 
the original plant's genome in addition to the single locus transferred into the 
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inbred via the backcrossing technique. As appellant explains (specification, 

bridging paragraph, pages 29-30, emphasis added), 

[t]he term single locus converted plant as used herein refers to 
those corn plants which are developed by a plant breeding 
technique called backcrossing wherein essentially all of the desired 
morphological and physiological characteristics of an inbred are 
recovered in addition to the single locus transferred into the inbred 
via the backcrossing technique. 

See also appellant's definition of single locus converted (conversion) plant at 

page 23 of the specification. We find nothing in the appellant's specification to 

indicate that the single locus converted plant retains all of the morphological and 

physiological traits, or aj| of the genome, of the parent plant in addition to the 

single locus transferred yja the backcrossing technique. Accordingly, we 

disagree with the examiner's construction of claims 27-30 as "directed to exactly 

plant 1015036, further comprising the single locus," which appears to disregard 

appellant's definition of a single locus converted plant. See Answer, page 43, 

emphasis added. 

The examiner appears to appreciate (Answer, page 43) that appellant's 
specification provides an example of a converted plant. See e^g., specification, 
pages 35-36. However, for the foregoing reasons, we are not persuaded by the 
examiner's assertion (Answer, page 43) that the specification provides "no 
indication that all of the morphological and physiological traits of [this converted] 
... com plant were recovered, and that only one single locus was transferred 
from the donor plant." To the contrary, the examiner provides no evidence that 
the converted plant exemplified in appellant's specification did not retain 
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essentially aH of the desired morphological and physiological characteristics of 
the inbred in addition to the characteristics conferred by the single locus 
transferred into the inbred vja the backcrossing technique. 

Further, we recognize appellant's argument (Brief, page 27) that the 
examiner failed to establish a nexus between Hunsperger"s discussion of 
petunias; Kraft's discussion of sugar beets; and Eshed's discussion of tomatoes, 
and the subject matter of the instant application - corn. Absent evidence to the 
contrary, we agree with appellant (idj, the examiner's opinion" that the 
references concerning petunias, sugar beets and tomatoes apply to corn is 
unsupported on this record. That the examiner has failed to identify (Answer, 
page 41 ) an example "in the prior art of plants in which linkage drag does not 
occur," does not mean that linkage drag is expected to occur in corn breeding, 
which according to appellant (Reply Brief, page 10) "is extremely advanced and 
well known in the art...." In this regard, we agree with appellant (Brief, page 28; 
Accord Reply Brief, page 1 1 ), the examiner has improperly placed the burden on 
appellant to demonstrate that the examiner's unsupported assertion is not true. 
We remind the examiner, as set forth in In re Wright. 999 F.2d 1 557, 1 561-62. 27 
USPQ2d 1510, 1513 (Fed. Cir. 1993): 

When rejecting a claim under the enablement requirement of 
section 1 12, the PTO bears an initial burden of setting forth a 
reasonable explanation as to why it believes that the scope of 
protection provided by that claim is not adequately enabled by the 
description of the invention provided in the specification of the 
application; this includes, of course, providing sufficient reasons for 



17 See Answer page 41, wherein the examiner asserts "fflinkage drag appears to be a 
phenomenon that occurs in all plant types.* 
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doubting any assertions in the specification as to the scope of 
enablement. 

II. What plant is transformed in claim 28? 

We recognize the examiner's assertion (Answer, page 39) that while claim 
28 requires that a single locus be stably inserted into a com genome by 
transformation, the claim does not indicate whether (1) the 1015036 plant was 
transformed with the single locus, or (2) some other corn plant was transformed 
with the single locus and then introduced into 1015036 by crossing. However, as 
appellant points out (Brief, page 12), claim 28 "specifies that the single locus was 
stably inserted into a com genome. Loci that are stably inserted into a com 
genome are also stably inherited. Thus the single locus need not have been 
inserted into the genome of com variety 1015036." Accordingly, the 1015036 
plant may be transformed with the single locus, or another plant may be 
transformed with the single locus and then introduced into 1015036 by crossing. 

It may be that the examiner is concerned that by transforming a non- 
101 5036 plant with a single locus and then introducing this locus into 101 5036 by 
crossing would result in a plant that does not retain aH of the morphological and 
physiological traits, or ajl of the genome, of the 101 5036 plant. For the foregoing 
reasons, however, this line of reasoning is not persuasive. 

III. The single locus to be introduced : 

The examiner finds (Answer, page 40), the claims do not place any limit 
on the single locus to be introduced" into 1015036 plants. The examiner 
recognizes, however, that "[t]he prior art shows that hundreds of nucleotide 
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sequences encoding products that confer various types of plant traits have been 
isolated at the time the instant invention was filed." ]g\ In addition, the examiner 
recognizes (jdj, "(o]ne skilled in the art can transform any of these isolated 
nucleotide sequences known in the prior art into a corn plant cell, and regenerate 
a transgenic plant from the transformed cell." 

Nevertheless, the examiner finds (id.), "[u]ndue experimentation would be 
required by one skilled in the art to isolate single loci that govern the traits 
encompassed by the claims." In this regard, the examiner asserts (Answer, 
page 44) that the claims broadly encompass com plants comprising any type of 
single loci, including those that have not yet been identified or isolated. To the 
extent that the examiner is asserting that appellant has not provided an enabling 
disclosure of single loci that have not been identified, we note that enablement 
under 35 U.S.C. § 112, first paragraph is evaluated as of appellant's filing date. 
As set forth in Chiron Corp. v. Genentech Inc. . 363 F.3d 1247, 1254, 70 
USPQ2d 1321, 1325-26 (Fed. Cir. 2004), "a patent document cannot enable 
technology that arises after the date of application. The law does not expect an 
applicant to disclose knowledge invented or developed after the filing date. Such 
disclosure would be impossible. See In re Hoqan. 559 F.2d 595, 605-06 [194 
USPQ 527] (CCPA 1977)." 

The examiner's comment, however, may be directed to his assertion 
(Answer, page 40) that "isolated loci whose products confer yield enhancement 
or enhanced yield stability (recited in claim 30), are not known in the prior art." 
However, as discussed, supra , it appears that contrary to the examiner's 
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assertion a single locus that confers the trait of, for example, yield enhancement 
was known in the art prior to the filing date of the instant invention. In addition, 
as discussed, supra , appellant's specification asserts that such traits were known 
in the art. See specification, page 31. Accordingly, as set forth in Injre 
Marzocchi . 439 F.2d 220, 224, 169 USPQ 367, 370 (CCPA 1971). the burden is 
on 

the Patent Office, whenever a rejection on this basis is made, to 
explain why it doubts the truth or accuracy of any statement in a 
supporting disclosure and to back up assertions of its own with 
acceptable evidence or reasoning which is inconsistent with the 
contested statement. Otherwise, there would be no need for the 
applicant to go to the trouble and expense of supporting his 
presumptively accurate disclosure. 

On this record, we find only the examiner's unsupported conclusions as to 
why the specification does not enable the claimed invention. We remind the 
examiner that nothing more than objective enablement is required, and therefore 
it is irrelevant whether this teaching is provided through broad terminology or 
illustrative examples. Marzocchi . 439 F.2d at 223, 169 USPQ at 369. In the 
absence of an evidentiary basis to support the rejection, the examiner has not 
sustained his initial burden of establishing a prima facie case of non-enablement. 
In this regard, we note that the burden of proof does not shift to appellant until 
the examiner first meets his burden. Marzocchi . 439 F.2d at 223-224, 169 
USPQ at 369-370. 

We also recognize the examiner's assertion (Answer, pages 40-41) that 
claims 27-29 "encompass plants with single loci whose functions are unknown," 
or where the effects of expression of the single locus on the traits expressed by 
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1015036 are unknown. While this may be true, the examiner has not provided 
any evidence to suggest that it would require undue experimentation to obtain a 
single locus converted plant wherein essentially all of the desired morphological 
and physiological characteristics of an inbred are recovered in addition to the 
characteristics conferred by the single locus transferred into the inbred via the 
backcrossing technique. See specification, page 23. 

While it is not expressly stated in the text of the examiner's rejection, it 
may be that the examiner is concerned that the claims include inoperative 
embodiments. If so, the examiner is directed to Atlas Powder Co. v. E.I. DuPont 
De Nemours & Co. . 750 F.2d 1569, 1576-77, 224 USPQ 409, 414 (Fed. Cir. 
1984): 

Even if some of the claimed combinations were inoperative, the 
claims are not necessarily invalid. "It is not a function of the claims 
to specifically exclude ... possible inoperative substances...." hue 
Dinh-Nauven . 492 F.2d 856, 859-59, 181 USPQ 46, 48 (CCPA 
1974)(emphasis omitted). Accord . In re Geerdes . 491 F.2d 1260, 
1265, 180 USPQ 789, 793 (CCPA 1974); In re Anderson . 471 F.2d 
1237, 1242. 176 USPQ 331, 334-35 (CCPA 1971). Of course, if 
the number of inoperative combinations becomes significant, and in 
effect forces one of ordinary skill in the art to experiment unduly in 
order to practice the claimed invention, the claims might indeed be 
invalid. See In re Cook , 439 F.2d 730, 735, 169 USPQ 298, 
302 (CCPA 1971). 

On this record, the examiner provides no evidence that the number of 
inoperative embodiments is so large that a person of ordinary skill in the art 
would have to experiment unduly to practice the claimed invention. To the 
contrary, the examiner recognizes (Answer, page 40) that "[t]he prior art shows 
that hundreds of nucleotide sequences encoding products that confer various 
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types of plant traits have been isolated at the time the instant invention was 

filed"; and that "[o]ne skilled in the art can transform any of these isolated 

nucleotide sequences known in the prior art into a corn plant cell, and regenerate 

a transgenic plant from the transformed cell." Accordingly, we are not persuaded 

by the examiner's unsupported assertions. 

For the foregoing reasons, we reverse the rejection of claims 27-30 under 

the enablement provision of 35 U.S.C. § 112, first paragraph. 



We reverse the rejection of claims 3, 6, 1 1 , 14-20, and 27-30 under 35 
U.S.C. § 1 12, second paragraph. 

We reverse the rejection of claims 6, 1 1 , 24, 25 and 27-31 under the 
written description provision of 35 U.S.C. § 1 12, first paragraph. 

We reverse the rejection of claims 27-30 under the enablement provision 
of 35 U.S.C. § 112, first paragraph. 



SUMMARY 



REVERSED 
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I. ppai PARTIES IN INTEREST 
The real party in interest is Monsanto Company, the parent of wholly-owned subsidiary 
DeKalb Genetics Corporation, the assignee of this application. 

n. RELATED APPEA L AND INTERFERENCES 
Appeals were filed in U.S. Patent Application Ser. No. 09/606,808; U.S. Patent 
Application Ser. No. 09/772,520; U.S. Patent Application Ser. No. 09/788,334; U.S. Patent 
Application Ser. No. 10/077,589; and U.S. Patent Application Ser. No. 10/077,591. The cases 
are not related to the current case but share the same Real Parties in Interest, are also directed to 
inbred corn plants, and present many of the same issues on appeal as this case and therefore may 
have a bearing on the Board's decision in the pending appeal. 

ffl. STATUS OF THE CLAIMS 
Claims 1-31 were filed with the application. Claims 4 and 26 were canceled in a 
Response to the Second Office mailed April 15, 2003. Claims 1-3, 5-25 and 27-31 were 
therefore pending at the time of the Third Office Action 

Claims 1, 5, 7-10, 12, 13 and 21 were indicated as allowed in the Third Office Action and 
claims 2, 3, 6, 11, 14-20 and 22-31 were rejected. No amendments have been made subsequent 
to the Third Office Action. The Examiner's Answer indicated that claims 1, 2, 5, 7-10, 12, 13 
and 21-23 are now allowed. Therefore, claims 1-3, 5-25 and 27-31 are currently pending in the 
case. The rejections of pending claims 3, 6, 1 1, 14-20, 22-25 and 27-31 are the subject of this 
appeal. A copy of the appealed claims is attached as Appendix 1 and a copy of the pending 
claims is attached as Appendix 2. 
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IV. STATUS OF AMENDMENTS 
No amendments were made subsequent to the Third Office Action. 

V. SUMMARY OF THE INVENTION 
The invention relates to the novel inbred com plant designated 1015036 and seeds or 
populations of seed thereof. Specification at page 5, lines 5-22. The invention also relates to 
single locus converted plants of 1015036. Specification at page 6, lines 12-21. The invention 
further relates to methods for breeding 1015036 with other com plants, and hybrid plants 
produced thereby. Specification from page 7, line 23 to page 9, line 16. 

VI. ISSUES ON APPEAL 

(1) Are claims 3, 6, 11, 14-18, 20 and 27-30 properly rejected under 35 U.S.C. §112, 
second paragraph, as being indefinite for failing to particularly point out the subject matter which 
applicants regard as the invention? 

(2) Are claims 6, 11,24,25 and 27-31 properly rejected under 35 U.S.C. §112, first 
paragraph, as containing subject matter which was not described in the specification in such a 
way as to convey that the applicants were in possession of the claimed invention? 

(3) Are claims 27-30 properly rejected under 35 U.S.C. §112, first paragraph, as lacking 
enablement? 

m GROUPING OF THE CLAIMS 
Claim 3 is directed to an essentially homogeneous population of seed of corn variety 
1015036, while claim 14 is directed to an essentially homogeneous population of com plants 
produced by growing the seed of com variety 1015036. The analysis of issues on appeal for 
these claims turns on the meaning of "essentially homogeneous," and thus the claims stand or 
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fall together but separately from the remaining claims, which are directed to distinct subject 
matter with different issues on appeal. Claims 6 and 11 are directed to plants or plant parts 
having a specified marker profile. The appeal of the rejection of these claims turns on whether 
the marker profiles are described and enabled. None of the other claims present this issue and 
thus claims 6 and 1 1 stand or fall together but separately from the other claims. The appeal of 
the rejection of claims 15, 17 and 20 turns on the definiteness of the term "capable of 
expressing" and thus these claims present distinct issues on appeal. Claims 15, 17 and 20 
therefore stand or fall together bus separately from the remaining claims. Claims 16-19 are 
directed to a corn plant capable of expressing all the physiological and morphological 
characteristics of the corn variety 1015036 that further comprises a nuclear or cytoplasmic gene 
conferring male sterility. None of the other claims are directed to this subject matter and thus 
distinct issues are raised under 35 US.C. §112, first paragraph. Claims 16-19 therefore stand or 
fall together but separately from the remaining claims. Independent claims 22-23 are directed to 
a process of producing corn seed comprising crossing first and second corn plants, whereas 
claims 24-25 and 27-30 are directed to hybrid plants or seed produced by certain embodiments of 
this process. Process and product claims present different issues for the analysis of written 
description under 35 U.S.C. §1 12. Claims 22-23 thus stand or fall together but separately from 
the remaining claims. Claims 24-25 and 27-30 also stand or fall together but separately from the 
remaining claims. Another appealed independent process claim is present in the case in addition 
to claims 22-23, claim 31, but claim 31 comprises a distinct series of steps from these claims and 
thus presents different written description issues on appeal. Claim 31 therefore stands or falls 
alone. 
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VIE SUMMARY OF THE ARGUMENT 
The indefiniteness rejections fail because the metes and bounds of the claims are folly 
definite. The Examiner has failed to apply the proper standard under the second paragraph of 
§112. The indefiniteness rejections are each improper because the allegedly indefinite terms 
have a well known meaning such that one of skill in the art would understand the foil metes and 
bounds of the claims. 

The written description rejections fail because the claimed subject matter has been 
adequately described. Each of the claimed hybrid plants and seeds having inbred corn plant 
1015036 as one parent have as half of their genome the same genetic contribution from 1015036, 
given that com plant 1015036 is inbred. This structural characteristic is readily detectable and 
thus defines the claimed plants. These plants can be produced using any second plant, thus 
written description with regard to the second parent is satisfied based on the countless corn 
varieties known to those of skill in the art. Methods of crossing the claimed corn variety have 
been folly described in the recited steps, and such corn breeding steps were well known in the 
art Single locus conversions of 1015036 were also folly described, in that well more than a 
representative collection of single locus conversion traits are described in the specification and 
were well known to those of skill in the art. The single locus conversion traits themselves are 
further not being claimed, rather it is com plant 1015036 comprising any given single locus 
conversion that is claimed. 

The enablement rejections fail because Appellants working examples and descriptions in 
the specification folly enable the claimed subject matter. The Examiner has improperly 
disregarded this evidence and failed to support the rejections in contradiction of the standards of 
theAPA. 
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IX. REPLY 

The Examiner's Answer contains a substantial reiteration of the arguments previously 
presented and briefed Appellants have responded only where further clarification is necessary 
in view of the Examiner's Answer. 

A. The Indefiniteness Rejections Are Premised on a Misap plication of the Standard 
Under 35 U.S.C. 6112. Second Paragraph 

The Examiner has failed to apply the correct legal standard for an indefiniteness 
rejection. The Examiner's Answer throughout indicates that the claims have not been given a 
reasonable reading, in context, as one of skill in the art would view them when in possession of 
the specification. The Examiner appears to require absolute certainty of claim terms when read 
in isolation and by those unversed in the relevant art. This is not the correct standard. Viewed 
properly, the claim terms are fully definite. 

The Federal Circuit has repeatedly made clear that absolute certainty in a claim is not 
required. The test for definiteness under 35 U.S.C. 112, second paragraph, is whether "those 
skilled in the art would understand what is claimed when the claim is read in light of the 
specification." Orthokinetics, Inc. v. Safety Travel Chairs, Inc., 806 F.2d 1565, 1576, 1 USPQ2d 
1081, 1088 (Fed. Cir. 1986). The Examiner must consider the claim as a whole to determine 
whether the claim apprises one of ordinary skill in the art of its scope. See, e.g., Solomon v. 
Kimberly-Clark Corp., 216 F.3d 1372, 1379, 55 USPQ2d 1279, 1283 (Fed. Cir. 2000). This has 
not been done. 

As explained in detail in the Appeal Brief, all of the claim terms have a well known 
meaning in the art when viewed in the context of the claims as a whole and with reference to the 
specification. Reversal of the rejections is thus respectfully requested. 



25444273.1 



-5- 



r 



B. The Written Description Rejec tions Are Improper 
1. The Rejections Are Legally Incorrect 

Despite statements in the Examiner's Answer to the contrary, the written description 
rejections were made based on the legally incorrect position that an applicant must show both a 
structure and a function for the structure in order to satisfy written description even when the 
stnicture describes the claimed invention. For example, after asserting that he "never placed a 
requirement that written description be satisfied in one specific manner," the Examiner states on 
page 22 that written description is not provided for the claimed hybrids because this "does not 
provide any information concerning the morphological and physiological characteristics that will 
be expressed by the claimed hybrids." The Examiner therefore required that hybrid plants be 
described by function (e.g., morphological traits), despite the fact that Appellants have provided 
direct structural support for the claimed plants at the genome level. 

The correct legal standard does not require a structure and a function when the structure 
provided describes the claimed invention. Rather, an applicant must describe the claimed subject 
matter by "whatever charxteristics sufficiently distinguish it." Amgen v. Chugai 
Pharmaceutical, 927 F.2d 1206, 1206 (Fed. Cir. 1991). Here, what distinguishes the claimed 
plants is the shared genetic complement of parent plant 1015036. Specifically, the claimed plants 
comprises as half of their genome one copy of the genome of corn plant 1015036. The second 
haploid genome is from tSSt different second corn plant. This constitutes a description of 
concrete, distinguishable structural characteristics shared by all of the hybrid plants. This fully 
satisfies written description because what second parent contributes the other half of the genome 
is irrelevant to the production of a hybrid plant. The second plant cannot be said to be lacking 
description, because no particular plant is required and com plants generally are known. It is 
black-letter law that written description must be viewed from the perspective of one of skill in 
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the art at the time the application is filed. Wang Labs., Inc. v. Toshiba Corp., 993 F.2d 858, 863 
(Fed. Cir. 1993). This has not been done by the Examiner. 

The Answer attempts to downplay the structural description provided for what is claimed 
by arguing ad absurdum that "[a]ccording to Appellant's argument, any descendant, a 100* 
generation for example, of 1015036 would be described, simply because some portion of the 
descendant's genome would have been present in the seed of corn variety 1015036, and because 
seed of variety 1015036 has been deposited." This is a misstatement A 100* generation 
descendant is not what Appellants have claimed, which is all that is relevant to written 
description. Rather, a first generation progeny derived from inbred com plant 1015036 is 
claimed, which plant necessarily comprises as half of its genome a haploid copy of the genome 
of com plant 1015036 coupled with a haploid genome from any different second corn plant. 

The complete structure of the claimed plants is therefore fully provided. First, the entire 
genetic complement of com variety 1015036 was described by biological deposit pursuant to the 
Enzo holding. Second, the identity of the second plant is irrelevant to whether a hybrid is 
produced. Third, thousands of com plants that could serve as a second parent are well known to 
those of skill in the art, including several hundred having issued U.S. patents and biological 
deposits with the ATCC. Based on the seed deposits, those of skill in the art would immediately 
envision at least hundreds of hybrid plants down to the level of the DNA sequence of the plant 
genome. Given this detail of description the morphological traits are completely superfluous. 

The fact that this description is made at the genetic level rather than by morphological 
traits in no way negatives written description. Written description is satisfied by describing 
structure characteristics allowing those of skill in the art to immediately "visualize or recognize 
the identity of the members of the genus. The Regents of The University of California v. Eli Lilly 
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and Gx, 1 19 F.3d 1559, 1568; 43 USPQ2d 1398, 1406 (Fed. Or. 1997). Appellants have done 



precisely this by disclosing the genome of corn plant 1015036 that is included in each of the 

claimed hybrid plants. 

2. The rejection of claim 31 has not been adequately supported 

The Examiner's Answer cites the "Revised Interim Guidelines for Examination of Patent 

Applications Under the 35 U.S.C. Sec. 112, f 'Written Description' Requirement; Request for 

Comments, 64 Fed. Reg. 71427, 71428 (1999), comment no. 4 as support for the rejection of 

claim 31. This comment states the following: 

(4) Comment: Six comments were in favor of including process and product-by- 
process claims in the analysis, whereas one comment was opposed. One comment 
criticized the Guidelines for failing to acknowledge the "safe harbor" product-by- 
process type claim noted in Fiers v. Revel, 984 F,2d 1 164, 25 USPQ2d 1601 (Fed. 
Cir. 1993), and Amgen Inc. v. Chugai Pharmaceutical Co., 927 F.2d 1200, 18 
USPQ2d 1016 (Fed. Cir. 1991). One comment observed that process and product- 
by- process claims tend not to implicate many written description issues, and it 
may be useful to point out possible enablement deficiencies for such claims. Two 
comments suggested that the Guidelines should distinguish between claims to 
processes whose patentability depends on the compositions used in them, as 
opposed to those where patentability rests in the steps of the process itself. 
Response: The suggestion to address process and product-by-process claims has 
been adopted. Furthermore, the training materials will analyze claims wherein the 
patentability depends on the compositions used therein, as well as those where the 
patentability rests in the process steps themselves. Enablement issues raised by 
process and product-by-process claims are outside the scope of these Revised 
Interim Guidelines, 

The comment was cited previously during prosecution as indicating that written 
description of a process claim requires a structural description of each intermediate product as if 
claimed in a product claim, e.g., that process and composition claims are analyzed in the same 
way under the Guidelines. However, the Answer appears to state the opposite by acknowledging 
that the comment contemplates different treatment of product and process claims. Appellants 
respectfully submit that this contradicts the position taken by the Examiner. If product and 
process claims are treated differently there is no basis to allege that written description of a 
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process claims requires a description of products created in intermediate and penultimate steps as 
if claimed in a product claim. Therefore, as the only authority cited for the rejection supports 
Appellants position, it is respectfully submitted that the rejection is not supported by substantial 
evidence as required by the APA. See In re Gartside, 203 F.3d 1305, 1314-15 (Fed Cir. 2000). 

The Answer further acknowledges that the point of novelty must be taken into 
consideration when analyzing written description. While this may be true, the only composition 
upon which patentability rests and which is therefore relevant to the description of the claimed 
method is variety 1015036. The Examiner does not contest that this variety has been fully 
described. What other products are used are irrelevant. 

With regard to crossing corn plant 1015036 with any second parent plant, the Examiner 
has acknowledged the description of this subject matter by the allowance of claims 21-22. Claim 
22 in particular is directed to a process of producing Fl hybrid corn seed comprising crossing 
distinct inbred corn plants, one of which is a plant of the corn variety 1015036. After crossing 
corn plant 1015036 with a second parent plant, all of the remaining steps are routine breeding 
steps. The Examiner does not contest that corn breeding was routine in the art. Such plant 
breeding steps were also fully described in the specification. Given that the steps are routine 
breeding methods well known in the art and My described in the specification, and the only 
composition upon which patentability depends has been acknowledged on the record to be 
described, it is submitted that description cannot reasonably be claimed to be lacking. Wang 
Labs., Inc. v. Toshiba Corp., 993 F.2d 858, 863 (Fed. Cir. 1993) (Stating that written description 
must be reviewed from the perspective of one of skill in the art at the time the application is 
filed.). 
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In conclusion, all steps of the claimed process have been recited, all starting materials 
have been folly described, and methods of producing new corn varieties were well known to 
those of skill in the art. Claim 31 has therefore been fully described in compliance with 35 
U.S.C. §1 12, first paragraph. Reversal of the rejection is thus respectfully requested. 

C. Rejection of Claims Under 35 U.S.C $112, First Paragraph - Enablement 

The Examiner continues to assert the enablement rejection based on the contention that: 
(1) several references from species other than corn indicate difficulty in preparing single locus 
conversions, and (2) all single locus traits were not known and/or the corresponding phenotypic 
traits were not shown. 

With regard to the first point, Appellants note that none of the references have been 
shown to have any relevance to corn plants. Hunsperger deals with petunias; Kraft with sugar 
beets and Eshed with Tomatoes. The relevance of the references to the claimed invention has 
therefore not been established as is specifically required to establish & prima facie case of non- 
enablement. Appellants pointed this out in the Appeal Brief, but the Answer simply disagrees 
without providing a scientific basis for doing so. 

Appellants submit that the position taken is incorrect because corn breeding is extremely 
advanced and well known in the art as evidenced by the descriptions in the specification and 
references cited therein. This is due in large part to the fact that corn is one of the world's major 
food crops and largest seed crops. As explained in the specification, North American fanners 
alone plant tens of millions of acres of corn at the present time and there are extensive national 
and international commercial corn breeding programs. The market for com seed in the U.S. 
alone is in excess of $2 billion (e.g., http://ww.biotech-info.net/Distribution_benefits.pdf). No 
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basis has been shown to conclude that the same is true of the other plants and it is respectfully 
submitted that this is not true. The cited references therefore have not been shown to have any 

relevance to the claims. 

The Examiner has not provided any basis other than opinion to suggest why the genetics 
of any of petunias, sugar beets or tomatoes are relevant to com. Each of these plants are widely 
genetically diverged from maize - they are each classified as dicotyledonous plants whereas 
maize is a monocotyledonous plant. This distinction was noted by the Federal Circuit in Plant 
Genetic Systems v. DeKalb Genetics Corp., in which a finding on non-enablement was affirmed 
because the claims read on both monocotyledonous and dicotyledonous plants, but were only 
enabled for dicotyledonous plants. 315 F.3d 1335 (Fed. Cir. 2003). 

It therefore appears that the Examiner has improperly placed the burden to show 
enablement on Appellants. The indication that the references concerning petunias, sugar beets 
and tomatoes apply to com is made without support At the same time, the Examiner attempts to 
require Appellants to show why this is not true. While Appellants have nonetheless done so, it is 
respectfully noted that it is the Office that bears the burden of supporting its .rejections. 
Appellants submit that this has not been done. 

With regard to the particular genes used, Applicants have already shown over two pages 
well more than a representative number of genes for creation of single locus conversions. 
Further, the Examiner has provided no basis to indicate why the particular single locus used is 
relevant to production of the conversion. Using the well known procedures described in detail in 
the specification essentially any conversion can routinely be made. Appellants therefore submit 
that the current rejection is unsupported in fact or law. Reversal of the rejection is therefore 
respectfully requested. 
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X. CONCLUSION 



It is respectfully submitted, in light of the above, none of the pending claims are properly 
rejected. Therefore, Appellants request that the Board reverse the pending grounds for rejection. 

r submitted, 



FULBRIGHT & JAWORSKI L.L.P 
600 Congress Avenue, Suite 2400 
Austin, Texas 78701 
(512)536-3085 




tobert E. Hanson 
Reg. No. 42,628 
Attorney for Appellants 



Date: August 16,2004 
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APPENDIX 1: CLAIMS ON APPEAL 
3. The population of seed of claim 2, further defined as an essentially homogeneous 
population of seed. 

6. The com plant of claim 5, having: 

(a) an SSR profile in accordance with the profile shown in Table 6; or 

(b) an isozyme typing profile in accordance with the profile shown in Table 7. 

11. The plant part of claim 1 0, wherein said cell is further defined as having : 

(a) an SSR profile in accordance with the profile shown in Table 6; or 

(b) an isozyme typing profile in accordance with the profile shown in Table 7. 

14. An essentially homogeneous population of com plants produced by growing the seed of 
the com variety 1015036, wherein a sample of the seed of the com variety 1015036 was 
deposited under ATCC Accession No. PTA-3225. 

15. A com plant capable of expressing all the physiological and morphological 
characteristics of the com variety 1015036, wherein a sample of the seed of the com variety 
101 5036 was deposited under ATCC Accession No. PTA-3225. 

16. The com plant of claim 15, further comprising a nuclear or cytoplasmically-inherited 
gene conferring male sterility. 

17. A tissue culture of regenerable cells of a plant of com variety 101 5036, wherein the tissue 
is capable of regenerating plants capable of expressing all the physiological and morphological 
characteristics of the com variety 1015036, wherein a sample of the seed of the com variety 
101 5036 was deposited under ATCC Accession No. PTA-3225. 

18. The tissue culture of claim 17, wherein the regenerable cells comprise cells derived from 
embryos, immature embryos, meristematic cells, immature tassels, microspores, pollen, leaves, 
anthers, roots, root tips, silk, flowers, kernels, ears, cobs, husks, or stalks. 
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1 9. The tissue culture of claim 1 8, wherein the regenerable cells are in the form of protoplasts 
or callus cells. 

20. A corn plant regenerated from the tissue culture of claim 17, wherein the corn plant is 
capable of expressing all of the physiological and morphological characteristics of the corn 
variety designated 1015036, wherein a sample of the seed of the corn variety 1015036 was 
deposited under ATCC Accession No. PTA-3225. 

22. The process of claim 21, further defined as a process of producing Fl hybrid com seed, 
comprising crossing a first inbred corn plant with a second, distinct inbred com plant, wherein 
the first or second inbred corn plant is a plant of the com variety 1015036, wherein a sample of 
the seed of the com variety 1015036 was deposited under ATCC Accession No. PTA-3225. 

23. The process of claim 22, wherein crossing comprises the steps of: 

(a) planting the seeds of first and second inbred com plants; 

(b) cultivating the seeds of said first and second inbred com plants into plants that 
bear flowers; 

(c) preventing self pollination of at least one of the first or second inbred com plant; 

(d) allowing cross-pollination to occur between the first and second inbred com 
plants; and 

(e) harvesting seeds on at least one of the first or second inbred com plants, said 
seeds resulting from said cross-pollination. 

24. Hybrid com seed produced by the process of claim 23 . 

25. A hybrid com plant produced by growing a seed produced by the process of claim 23. 

27. The com plant of claim 5, further defined as having a genome comprising a single locus 
conversion. . 
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28. The com plant of claim 27, wherein the single locus was stably inserted into a com 
genome by transformation. 

29. The com plant of claim 27, wherein the locus is selected from the group consisting of a 
dominant allele and a recessive allele. 

30. The com plant of claim 27, wherein the locus confers a Xrait selected from the group 
consisting of herbicide tolerance; insect resistance; resistance to bacterial, fungal, nematode or 
viral disease; yield enhancement; waxy starch; improved nutritional quality; enhanced yield 
stability, male sterility and restoration of male fertility. 

31. A method of producing an inbred corn plant derived from the com variety 1015036, the 

method comprising the steps of: 

(a) preparing a progeny plant derived from com variety 1015036 by crossing a plant 
of the com variety 1015036 with a second com plant, wherein a sample of the 
seed of the com variety 1015036 was deposited under ATCC Accession No. PTA- 
3225; 

(b) crossing the progeny plant with itself or a second plant to produce a seed of a 
progeny plant of a subsequent generation; 

(c) growing a progeny plant of a subsequent generation from said seed and crossing 

the progeny plant of a subsequent generation with itself or a second plant; and 

(d) repeating steps (b) and (c) for an addition 3-10 generations to produce an inbred 
com plant derived from the com variety 101 5036. 
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APPENDIX 2: PENDING CLAIMS 

1. A seed of the com variety 1015036, wherein a sample of the seed of the com variety 
1015036 was deposited under ATCC Accession No. PTA-3225. 

2. A population of seed of the com variety 1015036, wherein a sample of the seed of the 
corn variety 1015036 was deposited under ATCC Accession No. PTA-3225. 

3. The population of seed of claim 2, further defined as an essentially homogeneous 
population of seed. 

5. A com plant produced by growing a seed of the com variety 1015036, wherein a sample 
of the seed of the com variety 101 5036 was deposited under ATCC Accession No. PTA-3225. 

6. The com plant of claim 5, having: 

(a) an SSR profile in accordance with the profile shown in Table 6; or 

(b) an isozyme typing profile in accordance with the profile shown in Table 7. 

7. A plant part of the com plant of claim 5. 

8. The plant part of claim 7, further defined as pollen. 

9. The plant part of claim 7, further defined as an ovule. 

1 0. The plant part of claim 7, further defined as a cell. 

11. The plant part of claim 1 0, wherein said cell is further defined as having : 

(a) an SSR profile in accordance with the profile shown in Table 6; or 

(b) an isozyme typing profile in accordance with the profile shown in Table 7. 

12. A seed comprising the cell of claim 10. 
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13. A tissue culture comprising the cell of claim 10. 



14. An essentially homogeneous population of com plants produced by growing the seed of 
the com variety 1015036, wherein a sample of the seed of the corn , variety 1015036 was 
deposited under ATCC Accession No. PTA-3225. 

15. A corn plant capable of expressing all the physiological and morphological 
characteristics of the com variety 1015036, wherein a sample of the seed of the corn variety 
101 5036 was deposited under ATCC Accession No. PTA-3225. 

16. The corn plant of claim 15, further comprising a nuclear or cytoplasmicaUy-inherited 
gene conferring male sterility. 

17. A tissue culture of regenerable cells of a plant of com variety 1015036, wherein the tissue 
is capable of regenerating plants capable of expressing all the physiological and morphological 
characteristics of the com variety 1015036, wherein a sample of the seed of the corn variety 
.1015036 was deposited under ATCC Accession No. PTA-3225. 

18. The tissue culture of claim 17, wherein the regenerable cells comprise cells derived from 
embryos, immature embryos, meristematic cells, immature tassels, microspores, pollen, leaves, 
anthers, roots, root tips, silk, flowers, kernels, ears, cobs, husks, or stalks. 

19. The tissue culture of claim 18, wherein the regenerable cells are in the form of protoplasts 
or callus cells. 

20. A corn plant regenerated from the tissue culture of claim 17, wherein the com plant is 
capable of expressing all of the physiological and morphological characteristics of the com 
variety designated 1015036, wherein a sample of the seed of the com variety 1015036 was 
deposited under ATCC Accession No. PTA-3225. 
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21. A process of producing com seed, comprising crossing a first parent corn plant with a 
second parent com plant, wherein one or both of the first or the second parent corn plant is a 
plant of the corn variety 1015036, wherein a sample of the seed of the corn variety 1015036 was 
deposited under ATCC Accession No. PTA-3225, wherein seed is allowed to form. 

22. The process of claim 21, further defined as a process of producing Fl hybrid corn seed, 
comprising crossing a first inbred com plant with a second, distinct inbred com plant, wherein 
the first or second inbred com plant is a plant of the com variety 1015036, wherein a sample of 
the seed of the com variety 1015036 was deposited under ATCC Accession No. PTA-3225. 

23. The process of claim 22, wherein crossing comprises the steps of: 

(a) planting the seeds of first and second inbred com plants; 

(b) cultivating the seeds of said first and second inbred com plants into plants that 
bear flowers; 

(c) preventing self pollination of at least one of the first or second inbred com plant; 

(d) allowing cross-pollination to occur between the first and second inbred com 
plants; and 

(e) harvesting seeds on at least one of the first or second inbred com plants, said 
seeds resulting from said cross-pollination. 

24. Hybrid com seed produced by the process of claim 23. 

25. A hybrid com plant produced by growing a seed produced by the process of claim 23. 

27. The com plant of claim 5, further defined as having a genome comprising a single locus 
conversion. 

28. The com plant of claim 27, wherein the single locus was stably inserted into a com 
genome by transformation. 
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29. The com plant of claim 27, wherein the locus is selected from the group consisting of a 
dominant allele and a recessive allele. 

30. The corn plant of claim 27, wherein the locus confers a trait selected from the group 
consisting of herbicide tolerance; insect resistance; resistance to bacterial, fangal, nematode or 
viral disease; yield enhancement; waxy starch; improved nutritional quality; enhanced yield 
stability; male sterility and restoration of male fertility. 

31. A method of producing an inbred corn plant derived from the corn variety 1015036, the 
method comprising the steps of: 

(a) preparing a progeny plant derived from com variety 1015036 by crossing a plant 
of the corn variety 1015036 with a second corn plant, wherein a sample of the 
seed of the corn variety 1015036 was deposited under ATCC Accession No. PTA- 
3225; 

(b) crossing the progeny plant with itself or a second plant to produce a seed of a 
progeny plant of a subsequent generation; 

(c) growing a progeny plant of a subsequent generation from said seed and crossing 

the progeny plant of a subsequent generation with itself or a second plant; and 

(d) repeating steps (b) and (c) for an addition 3-10 generations to produce an inbred 
corn plant derived from the com variety 1015036. 
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